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| ng and vſe of other Dials 4 
raments, whereby the houre of Frhe day and night it 
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Mathematikes. : 
>> He Arts Mathematicall (gentle 
Reader) in regard of their anti- 
quity and excelleticy, may be 
compared with ws £5 er of the 
liberall Sciences whatloeuer, For 
Seth,wholiuedin the firſt age of 

| the world,is commended &f ee. 
Dr ET = I phat, and eAbraham of Beroſus, 

ab ohne co haue beene skilfull maſters in 
theſe myſteries. And the very name importeth, that in olde 
time theſe of all other were eſteemed wortby to be taught, 
being called for their excellency Adathemata, that is, Scien- 
ces meete to be learned. Theſe be Arithmetile, Geometry, and 
Aſtronomy, from which this Art of Dialling taketh his be- 
inning: a knowledge alſo ancient and neceſſary, and there- 
Ne practiſed by Princes and famous men of former Ages. 
The firſt Diall that hiſtories remember, is Lib. 2. cap. 20, of 
the Xings in the holy Scripture, where the Lord turned the 
Sunne backe 10. degrees for Hezekzas ſake, whereby it had 
gone downe in the Diall of Abax. This Ahaz was King of 
Jeruſalem, and reigned in the 3200. yeere after the creation 
of the world, and in the firſt Olympiade of che Gtecians. 
Afcerward,as Plinie writetb, Anaximenes Mileſius the ſchol- 
ler of Anaximander, firſt found out the reaſon and propor- 
tion of ſhadowes amongſt the Lacedemonians, and there 
taught the Art of Dialling, who liued 200. yeere after the 
raigne of Abax, and was a famous Philo ſopher in Greece be- 
fore Platoe time, as Diogenes Laertius reporteth. But ſome 
affirme, that it was e Fuaximander himſelfe that found out 


this Art, and ſer forth the firſt Mappe of the earth. 
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To the Reader. 


Herodotus ſaith, that the Grecians learned this art, and the 
diuiſion of the day into 1 2. houres, of the Chaldeãs. Diodarus | 
writeth, that one Hyperion firſt obſerued the houres, But if 


ve may beleeue Alacrobius, it ſeemeth that this Science 


came ftõ the Egyptians: ſor they called the Sun Horus, which 
by his motion limiteth to each houre his appointed time. 

Vitruuius tehearſeth ſundry inuentors of this Art of Dial- 
ling, as Bereſus the Chaldean, Ariſt arc hus, Samius, Endoxus, 
Theodefins with others, who were renowned, and lived ma- 
ny yeeres before the birth of Chriſt. I neede not hereremem» 
ber Architas Tarentinus, who by art made a Dove of wood 
to flie in the ayre : neither Archimedes who defended Syra- 


cuſa againſt Marcellus, and s firmed that if he had a place to 


. \ 


of them no doubt skilfull in this Science, 38 

It was long after the inuention that this Art was known in 
Nome: for in the 12. tables was only mentioned the riſing & 
ſetting ofthe Sun, and after certaine yeeres the midday was 
added. Theo in the firſt Punibe war theRomanes obtayning 
victory, there was a Diall brought amongſt other ſpoyles 
out of Scity. But in proceſſe of time they began to he more 
common in Rome: for too. yeeres before Ciceroes time, the 
parafite iu eee eee che mul. 
rirude of Clockes and Dials which were then inthe City, 
Optans vt ſuns cuique venter ſit horologiu mn. 

Plinie alſo telleth of a Diallplaced in the field of F/ora at 
Rome,which by the ſpace of 30. yeeres had not agreed with 
the Sun: & thereafon was, as he thought, becauſe that either 
the Sun had taken anew courſe, or elſe the earth was ſlipped 
from his Centre, wherein at the firſt ic ood, or the ſtile was 
put awry by the ſhaking of the City. Since which times 
learning ſpreading it ſelte into diuers parts of the world, this 
Art hath been amongſt the reſt in great account. 

Concerning the profit of this Art, daiſy expetiente teach. 
ech, how needfull it is in a well ordered Commonwealth, 
ſeeing nothing can be done in due and conue nient ſeaſon, 


Where this Science is neglected: for the diuifion' of the day 
a 3 13360 11S | mto 


ſtand on, hee would moue the earth with his en ginez: both 


1 


into certaine parts or houres, (which this Art teacheth)doth 
limit and allot to each action his due time. This Art bein 
then ſo ancient, and the vſe ſo neceſſary, I truſt none will 
thinke this labour ſuperfluous vnleſſe they be rude without 
ciuility, or ſuch as haue alwaies at hand a Diall of natures 
framing, of whom this vetſe ſeemeth to be made: a 
Si tuus ad ſolem ftatuatur naſus hianti  -  Morus, 
Ore, r e dentibus hora quota eſt. 
Many haue promiſed (but none as yet performed) to 
write of this Science in our Engliſh rongue, which hath, bin 
publiſhed in other 22675 es, as D. Record long ſince, M. 
Digs, M. Blagraue with other, who, if they would take the 
paines, I know could doe it with great commendation. 


* 


© Divers haue written hereof in the Latin tongue s Man- 
fter, Schonerus , Orontins, Witchindus, Clauius and others: 
yet cuery one differing from other in precept. Some teach 
the making of Dials by the helpe of the Globe, as Gemma 
Friſius: ſome by the Aſtrolabe, as the ſame Gemma Friſius 
and A. Blagr. which Inſtruments euery man haue not. 
Some vſe the table of Sines and Arithmetike, as Witekindns, 
vvhich way as moſt plain & eaſie, is obſerued in this booke; 
though in ſome kinds for want of triall Mie hindus deceiued 
himſelfe. Mute vſeth a Refificarory with a circle, which 
is vnfirfor {mall plats, and faileth in greater, without great 
| heede. Schoner wandrerh in a wilderneſſe of lines, that a 
man knowes not here to begin, or when to end. Diner 
hath not the Delineation of all kinds.  - 
Otherſome obſerue the rules of Seometrical proportion: 
which order alſo we thought to haue obſetued in al kinds, as 
we haue don in the South & North erect deelining, but that 
ſundry pre cepts of the ſame thing would haue bred tediouſ- 
nes and trouble to the loarner, and the cutting of the Figures 
would haue bin very chargeable. By means wherof we con- 
tented our ſelue wich this one way here ſet down, not dou- 
ting, but that every one with ſmall paines may attain to the 
making of all kinds of Dials in this book expreſſed. As for a 
great part of them, euery Artificer may eaſily vnderſtand. 


A 3 | Onely 
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acquaint chẽſelues with ſome few Mathematicall 


 Tothe Reader, 


Onely thus much I aduertiſe the vnlearned, that they muſt 
rinciples, . 
as to know what the Eleuation of the Pole meaneth,how a 
ſquire line is to bee drawne, and ſuch like, which (if they 
want a teacher)they may ſufficiently learne by themſelues 
out of Records Caſtle, his , and ere of Arts, 
publiſhed in the + ngliſh tongue: for theſe tearmes could 
not be auoyded, neither plainly deſcribed without much 
tediouſneſſe. 1 | 

We haue here added alſo examples and figures to euery 
kinde, that ſo the precepts might appeare more plaine and 
eaſie: ſo that there is no plaine plat or wall, howſoeyer it ſtan- 
deth, or be placed either Declining, Reclining, or Inclining, 
but by che helpe of this booke you may draw a Diall vpon 
it. | | 

If any man 2 of obſcurity, he muſt know, that 
Difficilia que pulchra, and yer ſmall paines ouercommeth 
all. | | 


The making of the Horologicall Cylindre, and the Ring, 
with ſome other Inſtruments, we haue preſently omitted, 
partly for their curioſity in cutting and delineation, and 

artly becauſe ( if occaſion ſerue) we will entreate of theſe 
indes of Horvulugicall Inftrumentcs by chemſclues, toge- 
ther with the making of all kindes of plaine Dials in this 
booke, preſcribed by the way of Geometricall proportion. 
In the meane while (gentle Reader) committing 

this booke to thy fauourable acceptation 

and thy ſelfe to the protection of 
the Almighty, ena. 


TR o. Fart, 
| 


To my louing kinſman Tho. Osborne. 


His booke, which ſenenyeeres ſince, was in a manner 
perfected( at you know ) doth now vpõ inſt occaſion 
preſent it ſelfe to the view of the world: whereinyou 
haue taken ſuch paines for the triallof each exam- 
ple, that I thinke none can finds any great fault, but ſuth as can 

ſee farre into other mens faults, and forget their owne. For after 
we found ſome precepts in Witekindus tobefalſe, we were enfor- 
ced to trie and examine with great care each figure and exan- 
ple in the Sunne. e And therefore if any receine heueſit by this our 
triall, I would you ſhould haue your dus praiſe you deſerne. 
| Thame altered ſome few things, aud added the making of the 

South & North Ereft Declining Dials,by the way of Geometri- 

call proportion : becauſe thoſe kindes be moſt in w/e, and I would 

thelearner ſhould haue his choiſe of the eaſieſt way. 

T he graner of the Fignres wat one M. Iod. Hondius, i hath 
ſhewed himſelfe an excellent workman in the great Globes ſet 
forth by M. Mullineux, and the laps of England for M. Cam- 
dens booke : and whether he ba I like diligence in 
theſe, I referre it to your ſelfe to iudge. F any be deſirous to haue 

the Inſtrument mentioned in the beginning of this booke , 

for the tryall of plats, I hope you will helpe them to; it : for 
being of your owne inuention, Ihknow none ſo ſit as your ſelfe 
to make it:on which Inftrument alſo, it were conuemient to draw 
the quadrant Horologicall. that ſo it might ſernefor digers ves. 

Itruſt you willnot L dee tbat 1 leaue vmder our names 
this ſmal monument vnto the world ,as a ſpeaking witneſſe of our 
thankefull hearts to this our Country, and a teſtimony of our af- 
fection toward the Arts Mathematicall. This beſeeching the 

Lord(who hath endued you with extraordinary knowledge in all 
Manuall Sciences) to finiſh that good worke of his beayenly 
grace already begun in you, to his glory andyonr owneconifort;! 
rake my leaue.( ommend me many times to hour ſelſe., and all 
our good friends, From London, January 3. 1593. 


Yours aſſuredly, T. F. 


. 
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Vote alwates, chat in every Diall the one end of cheStile 
N nuſt bee placed directly towards the North Pole, 


- 


andthe other end towards the South Pole: for ahout theſe 
two ſtarres the whole heauens are moued, they remaining -. 
immoueable. The North Pole is a ſtarre in the North part 
of the heauen, being raiſed aboue the earth or our Horizon 
52.0. And this changeth his height, if you go Northward or 
South ward one degree in Go. miles: but Eaſtward or Weſt- 
ward it altereth not. The Eleuation of the Pole is the height 
of this ſtarre aboue the earth. | 
Obſerve alſo, that the Subſtile is the line or place ouer 
which the Stile or Gnomon in your Diall directly hangeth. 
The ſpace betweene the Stile & Subftile is the iuſt height 
One line cutteth another ſquire-wiſe, when they make 
right and equall angles. AR ani 2 Penne 
The Contingent or touch line, is that which is drawne by 
any point of another line or circle, ſo that it touſhech the 
{ame : and this line coumvnly iu al Dials is drawhe { quire- 
wiſe to the Subſtile. | d 
A quadrant is the fourth part of a circle. 
The Meridian and twelue a clocke line are all one. t 
I call theſe lines parallel, which are euery where of like di- 
ſtance one from another: example whereof you may ſee in 
the Eaſt & Weſt diall, where all the houre lines be parallel}. 
You may make all kinds of plaine Dials vpon one ſtone, 
if you prepare it firſt tobe ſquare like a Dye, and then rake 
off the eight corners, and all the ſharp ſides, ſo ſhall you haue 
25 plaine plats beſides the baſe, or foore wheronyour Diall 
muſtſtand. | 
It any be deſirous to haue this Inſtrument ready made, let 
him enquire at the Printer and he ſhall heare of them. 
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The der af an inſrument to 
Finds out the ſituation of any plat or 


Diall, and to place them 44. 
ready . 


Cn. Is 


>© 422 Diaſmuch as it is neceſſary be- 
L> 'foze pou can dꝛaw any D tal, to 
know how pour plat is already oꝛ 

ougbt afterward to be placed, it 

Hall bee expedient to ſhew the 

making & ble ok an Inſtrument, 
wherby pou may examine and 

d (rpail plain plats, and place all 

dials being ready made and pꝛe⸗ 


Bꝛouide therefoꝛe an halle circle of Pearetree, Malnut⸗ 
tree, Bor, oz any other cloſe grained and ſolid wood, being 
well ſeaſoned, ſo that the alteration of the weather at any 
time may not make it change from the firſt pꝛopoꝛtion there- 
of. Let it be perfectly tryed on both ſides of an enen thick- 
neſſe, halle oz thee quarters of an inch thick oz moꝛe if vou 
will, and ſixe oꝛ eight inches bzoad as pou thinke gaod. The 
edge oꝛ ſide A. B. muſt be very right. Then dzaw the Line 
C. D. thee quarters ot an inch equally diſtant from the ſie 
A. B. place one foote of your compaſſes in the centre E.which 
is the midſt ofthe line C. D. and with the other dꝛaw halfe a 


circle from C. to A. dende it into two equal parts 6? qua” 
B | dꝛants, 


The Art of Dialling. 


d2ants, and laping pour ruler bpon the centre E. and vpon 
this diuiſion dꝛawe the line E. F. this done, deuide tach ol 
theſe quadꝛants into 90. equall degrees of parts, which you 
map thus doe: F irſt, diuide each of them into 3. equall parts, 
and euery ok theſe into thꝛee other parts, ſo ſhall you haue 9. 
diuiſions in either quadꝛant, whereof euery one (hall repꝛe⸗ 
ſent ten degrees. Againe, part euerp one of thele into 2. and 
each of thoſe into fiue(if you can) and fo is each quadzang 
diuided into 90. degrees. | | 
- MDozeouer, it were neceſſary ifyour Juſtrument were 
large inough,to part each degree into 60, minutes, oꝛ at the 
leaſt into 3. whereof each part map containe 20. minutes. 
This done, faſten a thzead well waxed, in the centre E. with 
: aw ol lead on the end, lo tat it may mooue at free 
You map alſo(it you will) vpon this ſide of the quadzant 
between E. D. dam the diall, whole delineation is taught in 


IM * - 2 
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Anftcument thus finthev-letche 
altogether like vnto it, ercepe that inſtead of the 
thread with the plummet, you maſk haue aplumbqule made 


inchis manner. 1 


The Artof Dialling. 

e a piece of very good wood, try it perfectly on 
4 to — thickneſſe,let it be about halfe an ingh 
thick and twile fo bꝛoad as the ſpace betweene the line C. D. 
of pour inſtrument and p edge A. B. in the midſt ther eolddaw 
the right line G. H. and placing one foote of pour compaſſes 
in the point G. with the other make a halfe circle accoꝛding 
to the bꝛeadeb of the ruler, whereby you may cut the end 
round. make the other end with a ſharpe point right in the 
end of the line G. H. as you map ſee in this figure. 


2 


; | 
» | 


Let the diſtance betweene the point &. and the end H. be 
fo much as is the ſemidiameter of the quadꝛant, make by G. 
an hole ſo great, that a pluminect of lead hanging by a thꝛead 
from the harpe end, may moone therein at liberty 3 Make 
allo another round oz ſquare hole, wherein you map place 
aneedle touched with the Loadſtone, as inthe compaſſes oꝛ 
dyals you ſee. Finallp, make a little hole in the point oꝛ cen⸗ 
tre G. and with a bꝛoadheaded naile of bꝛaſſe faſten it vpon 
the centre E. of pour Inſtrument, ſo as it map moue and 
wipe which way you will, and then your Juſtrument is fi- 
niched. SF: | 
Note that pou map make your Inſtrument in fo2me of a 
quadzaagle rightaugled, as Witekindus teacheth, cutting 
a round farrow without the circle and degrees made, loꝛ the 
plummet to bang at liberty in: ſo ſhall you need but one ſive 


fozthe declivations. But the foune'of 


modlous, behold the F igure. | . , 
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they ſtand, as if you would make a Diall vpon a wall, irſt, 

you muſt vnderſtaud whether the wall be erect oz elle re ⸗ 
cline oꝛ meline:then whether it be direct Call, Weſt, Noꝛth 
- 02 South, oꝛ elle decline, which pou cannot know without 
the helpe of this Inſtrument. Againe, in moucable plats 
fo) the placing of them, as if you haue made a South diall 
02 any other kinde, by this Jultrument you ſhall eaſily and 
perkectly place them, 5 


The triall of a plat for a Horizontall Diall. 


Fs pour plat ſeeme to lyę plain. making no angle with the 
LI G0213an, ſer the ide oꝛ Otameter A. B. of pour Inſtru⸗ 
ment vpon it, and erect h plumbꝛule right vp betweene the 
two quadꝛants pꝛeciſelp ouer the line t᷑. F. then it the thꝛead 
with the plummet hanging at liberty fall directly vpon his 
line G. H. which wap ſoeuer youturne pour Inſtrument 
ſuch a plat is ſaid to make no angle with the Hoꝛrzon: and 
thercfoze the diall which ts made vpon it, is called a Pozt- 
zontall diall. In like manner map you plate this kinde of di⸗ 
all being ready made parallell ts the Þo2izon, and by the 
helpe of the needle direct the ſtile towards the Noth pole, 


The trying of plats for EreQ, Direct, South, North, 
Eaſt and Weſt Dials, 

VV hen the plat ſtandeth vpaight,itmaketh a right ane 

/ gle with the Poꝛiz on, and is called Erect, whereof 

ſome behold one p2incipall part ot che woꝛld directly as the 

Douth, Noxth,Eaft, oz Meſt: other decline as the South 


— Nozth, toward the Taſt oz Weſt, of which kinds here⸗ 


To examine an Erect plat, apply the ſive 02 diameter A. 
B. of pour I git the thi 


The Art of Dialling. 4 
This done, apply the laid line oꝛ diameter A. B. tuthe plat, 
your Inſttument being placed equally viſtane to the Þozi- 
Jon, and the plumbzule vponthe line E. I. then ihe needle 
ſtand directly ouer his caracter, the end touched with the 
Loadſtone being next tothe Plat, chat plat is called a South 


Erect Direct. 
In the Noth all the foreſaid things areto be conſidered, 


except onely that the end of the needle couched with the load- 
fone is fartheſt from the plat. 

Theſe things knowne, you map eaſily find out the Eaſt 
and Weſt Erect Direct, if either you haue a-line d2awne 
ſquirewiſe to the caracter of the neevle, ed file (fyou place 
the plumbyule over the line E. C. of E-. D. 

And heere note, that the E aſt and Meſt ate not ſaid to 
decline, becauſe the declination is accouncedfronm the fourh 
and Noꝛth, to the direct Eaſt and Tel points. 


The examining of plats for Declining 
Dials. 


LI uch placs 8s beholdnoe ſome pitncipall part of the 
{ A wozld directlp, are called Declining. The quantity of 
their declination is found out thus. 

Apply the diameter A.B.of your Inſtrument to the plat, 
remembꝛing to bold is equally diſtant from che Hozizon. 
Then moue the plumbzule vntilf the needle ſtandeth right 
ouer the caracter, andthe point ofthe ruler,which toucheth 
the degrees in the limb, ball hew how many degrees and 
i it doch decline: either toward the Eaſt ik the plumb» 
rule lye in the quadzant C. E. F. Eh the well, if in the 


+ rh ergy E. F. 
| | The crying of ah pions recline. | 


_ the plat ſtandeth not vppigbt, but makethan oben 02 


eee it is ſaid to recline. The | 
hee — 


The Artof Dialling; 


degrees ofthe reclination are. found out thus. | 
Apply the Diameter A. B. ot pour Jaſtrument to the plat, 
the one end placed vpward, the other downward: chen moue 
the plumrule (the thꝛead with plummet hauing free courle) 
vntill the thꝛead hang preciſely ouer the line G. H. then the 
popnt ofthe ruler ſhall ſhew the degrees of reclination, « 


How Inclining plats are wied. 


ga: ifthe angle which the plat maketh with the oz 
on be acute oʒ harpe,then it doth incline, The quanticy 
of — is thus knowne, . 

Apply the Diameter A.B.ofyour inffrument to the plat; 
the thꝛead with the plummet of the foꝛmer lide hanging ac 
libertp, and marke what degree and minute che We wand 
cut, foz ſo much is the inclination, | A 
The manner of trying thoſe plats which . and 

decline, or incline and decline. 


| be n (Hall both recline and decline, o; incline and 


decline : Firlt ſeekeout the reclinationas hath n ber 
ed and then the declination as in Erect declining. 


The -making of a Horizogtall, or plaine pings g* Sunne Dial 
Ona. 3. This 


Out plat being prepared ILY and plaine, 
'dzaw vpon it two lines, as in the figure fol⸗ 
lowing, the one A. B. the other C. D. cutting 

2 N 8 themlelues ſquirewiſe, that is, right 

— ang les in the point E. vpon which make the 
quadant of ny circle fcomthe line E. C. to che line E. A. oz 

E. B. and wiiteat C. the Roꝛth, at D. the South, at A. the 

. the Meſt. And the line C. A. which here is the 


quadznebeing denided into go. agg en Parts,the elpute 


— 1 


* 


The Art of Dialling. 7 
tion ofthe Pole ſhall be accounted in it (which in our exams 
ple is 52; 4. from C. to A. and at the end of. this. 11755 
dꝛaw a Net the centre E. which ſhall be E. F. repꝛeſe 
ting the ſtile & axtree of the wozlo, Thendzaw another. l : 
K. L. by C o by ſome other point of the line P. C. ſquire- 
wile, ſo long as pou can, which ſhal{be called the touch line, 
oz line of Contingence. Then meaſitring with pottreopalles 
the leaſt diſtance.of the point O. and dhe Ihe E. F. ai the 
Ulle, the one foote placed in O, which is the point of inter- 
ſection, and. the other extended tort E, where it Mall 
chance to diuide oz be 1 N C, me ke that 
point oz centre wich hs letter © bn \ Sour Cots 
t e th * 


parts: this dane, | | 7 5 be y d.Þ 
euerp mat ke oꝛ ditrilto ee 015 15 ith? LE | 
the ruler ſhall touch the line ok con 3 5 khere 10 
markes oz pꝛicks, by which pꝛicks dꝛaw lines from E. foꝛ 
the houres. E. C. is the 12. houre, E. B. the .in the moꝛning, 
E. A. the 6. at euening, the reſt you may ſee in the ſigure. 
And whereas in Summer the 4. and 5. in the mo ming, and 
alſo the 7. aud 8. at euening, ſhall be neceſſarp in this kunde 
df Diall: pꝛo long 02 dzaw the lines of 4. and 5. at euening, 
beyond the centre E. which ſhall hew the houres of . and 5. 
in the moꝛning. And likewiſe the 7. and 8. in the mozning 
kap the 7. and $:atenening. -— 15 
a u map obſerue an over both In tele and in all other 
direct dials,by diutding he one halle of the Equatoz, 
drawing houre lines fo? the/fozenoone; and obſerumg the 
ſame diſtance fromthe Peridian line, onthe other ſide fox 
the afcernoone: fo2 che line ofthe x 1,houre titihe fozenoone, 
is oflike viſtancefromthe Meridian, that che iris in theafs 
terhoone, and the 10. as 2 and ſo ofthe reſt.” Ny 
When yon would dzalv o2 make boy halle boutes, ;pou 


12 dene euer tbe Equato into 2. equall p 
| The ate * ice as pou => ei 
| 0 . ex C 1 . awing 
1 * 3 


dzawing v 
And this remember 
lines, not 
dials, wbich akterw 
. 
duer the att 
lines C. E. F. make.vectinin 
© "The 'Equinoctial 19 20 


they ooghtobepurpe ae 


compaſſes placed on 
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The making of a South Erect, diredt Diall. 
— CHAP. 1 | 


be making ofthis, is almoſt dtogechty ute 
Y- vneo other befoze. D2aw here alfo-a line A. 
B. parallell to the Hozizon, aut ot᷑ the middeſt 
N whereok, let the line C. D. perpendicular ta 
that be extended: and let the Quadzant be 
have krom A. to D. 82 B. to D. patted into 90. degrees, 
as befoze. Aboue C. et Zeineth be wiitten, beneath D. Na- 
dir; nigh vnto B. the Eaſt, and by A. che Met. An ß Qua⸗ 
mant number the Eleuation ok the Pole (which in our ex⸗ 
ample is 5 4. degrees) from A. toward D. And at the end 
hereof dꝛaw from the centre C. the line C. E. repꝛeſenting 
the Stile: and by D. dzam the line of Cantingence, I. K. 
ſautrewiſe, as beſoꝛe. Then the leaſt diſtanceof the point 02 
interſection D. and the Stile being taken with pour Com⸗ 
paſſes, extend them in the line D. C. the one foote placed in 
D. ſet the other in F. award C. and dꝛau by F. the Diame- - 
ter ofthe halte circle ofthe Equats2 cquallp diſtant to the 
line K. L. which muſt be made vpon the centre F. from G. 
by D. to H, and dinide it into 12. equall parts, vpon euery 
one of which and the centre F. the ruler being placed; wher⸗ 
ſoeuer it hall happen to touch the line of contingence, there 
make markes. Then from the centre C. by theſe markes 
thehoure line um he mawue. The line C. A. ſhall ſhem 
che 6. in tze mowing; C. B. the G. at euening, C. D. the 12. 
et. The Stile mut be placed az fired in the centre C. hang⸗ 
ing pꝛetiſely ouer the line of the 12. houre, with ſs great a 
diftance,as the angle D. C. E. is. This kinde of Diailvorh 
receiue ————— moſt, 4 
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The making of a North Ered, Dire Dal, 
"ECP? * Sh 2 


WAP Ere as in the South make a line 
' Parallell to the Bozizon, A. B. 
put it ſquirewile with the Pers 
cendicular C. D. let C. bee the 
centre, At C. wiite Zenith, at D. 
Nadir, c. From C. dꝛaw the 
Quadꝛant of a circle to D. oz B. 
deuide this into 90. Degrees, 
b account the Eleuatton of the 
Pole (which in our 3 is 52. d.) from A. toward C. 
Dꝛawat the end of this number the line E. P. foꝛ the Stile. 
Afterward dꝛaw the line ol Contingence by C. ſquire-wile, 
and take the ſhoꝛteſt diſtance, with your compalles betweene 
the popnt C. and the Stile, placing the one foote in the 278 


The Artof Dialling. 5 

C. extend the other toward E. in the line C. D: making a 
point oꝛ pʒicke G: whereupon(as a centre) the ſame wide⸗ 
neſſe of the compaſſes remaining, deſcribe the halle Equatoꝛ 
by C. ended with the Diameter H. I. equidiſtant᷑ to the Tine 
ok the Contingence. When you haue diuided this halfe cir- 
cle of the Equatoꝛ into twelue equall parts, lap the ruler 
vpon the centre G. and vpon each diuiſton of the Tquato!, 
and where it ſhall couch the Contingent line, make markes. 
This done, dꝛaw the lines fo2 the houres; by thoſe markes 
from the centre E. but thoſe very few; that is, two nigh vn⸗ 
to A. and two by B. but pꝛolong and extend them beyond the 
rentre E. ſo that their contraries map be made: fo tu this 
kinde of Dials there be but onely ten houres pioſitable, 
that is, 4,5, 6,7, 8, befoze noone, and 4, 5,6, 7, 8, atter noone; 
which ſhew but one ly in Summer, from the ent ting of. the 
Sunne into , vntill ſuch time as it entreth =, 

The Stile mut be fixed in the centre E. placed bpward, 
directly ouer the line E. C. with ſo great an angle as I. E. 
C. is. Let the line C. D. bee placed vpward perpendicular; 
1p, but ſo, that it map not bee almoſt ſeene, as after ward ſer- 
uing to no ble, becauſe it is onely a line pꝛeparatiue. 


Behold the Figure. 
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A North: 
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ANorch Dial exe&, direct. 
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The making of the Eaſt and Weſt Ere&Dials. 
CnHAP,s. 


J you know the making ok one of theſe, pou 
map eaſilp make them both, foꝛ they be ve⸗ 

ry like, differing onely in the naming of the 
— fo the one con aineth houres foꝛ 


the lozencone, and the other foz the after- 
noone, 


pense the quadꝛant of a 
circle A. B. C. which map altermard 5 bes put out, as - 
alt 


The Artof Dialling, 8 


all the other lines muſt be, erceptche houre nes: Tec the 
A. B. be Perpenditutar: B. C. DetalltTto the Hoziʒon, and 
let the arke behold the South, which being deulded into 
9d. degrees, number thertn the ctenarton of the JPotevowns - 
ward from A. toward C. by the end of this number, and hy 
the Centre B, dꝛaw a line ſo long as yourplat will gine you 
leaue, whole South end ſhall 1 — ly the Equi⸗ 
noctiall circle. At which end dꝛamw ſe diamtter 
ſhall be almoſt the third part ofche line. Th d2zawanother 
Diameter oz line in the UE, fquirewlle to the other, 
which ſhall ſhew the artet uf the world, aud be the line fo2 
the 6. boure. Aktetward at the outward ſides ol the cirele, 
Haw two tontingent lines, one beneath, t _ 41) | 
that they may be Parallellcothe middle eniveearh 
quarter of the circle in ſire equall parts. Thenplaterbe ru⸗ 
ler vpon the centre, and each of thoſe markes Þz parts, and 
eit toucheth the lines of contingence chere make marks 

in them. Afterwarddzaw a line vy thoſe wos markes whi 
be next to the 6. houre, in the lides at contingence, which 
map be equally diſtant from che liue of the 6. houre. | 

In like manner doe with the reſt; ſo that you map haue n 
- Ge EaftDiall, two aboue the 6. brane the 4. and 5. int 
moming, and bnder it 7, 8, 9, 10, 11. In the Ales Di 1 
likewiſe 7. and 8. in the euening aboue the 6. houre, and vn⸗ 
der it CES 1. Reither of them doe ſhew the 12. houve, 
1 at that time the Sunne beames be parallell to the 
P 

Fixe the Stile in the centre of the circle right bp fromthe 
Plat, ſo long as the Semidiameter of the circle is onelp 
ſewing the houre with the very top oz end thereof. Pet it 
were moꝛe conuenientto haue it placed along ouer the line 
of the 6. houre, being a plate ofp2on oz ſome other metall, 
being fo bzoad as the Semidtameter of the circle is, 


Behold the figures following. 
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2 Dials before aber 
de move pen a dene cu quare inche foxme ofavie. 
The making of a South Ere@ declining Diall, which” 
be be . on any vpright W Ul whats | 22 
ſceuer. CHAP. 7. 
ill Detlining Dias becauſe tit 
not hang directly ouer the meridian line, chere · 
P out aud place the Sub⸗ 
ſtile ( which is the line auer w 
tlp pangeth) and like wiſe the line of the $ dle:which mar 
botheal and ſpeedily perfozmed.in this mat 
75 Fl zbpyour inſtrument * out Pp Declination * 


the wall o; plat whereupon Ga 86 make a diall, which © 
fox example ſuppoſe J had found to be 50. degrees. 
Therekoze d2aw the bonzontall line ** B. let the Meridi⸗ 8 
an C. D. cut it ſquirewile in the point E. which map be in atſp - * 
place ofthe live A. B. and let the line F. G. cut the Meridian | 
ſquite-wile in the point C. which you map likewiſe take in 
what part or the Meridian you thinke moſt convenient. Up. 
on the tenter E. delctibe the quadꝛant of a circle from C. to A. 
ik the declination ok your plat be weſt: ward, 02 from C. to⸗ 
ward B. it Eaſt-ward'(asinthis exainple it is) diuide it into 
95. degrees, number! in it from C. toward B. the Elevation 
*Thisis al- bf the Equatoz 38. degrees, and laping yaurruler vpon the 
waies ſo much center E. and von the end of this number, dꝛam the line E. H. 
as the lena Agatne, account inthe quadꝛont from C, toward B. the de⸗ 


on Of the Pele 


want of oc klinatlon of the plat being 50; degrees; and dzawthe line of 
degrees, Decliuation E. I. from E. to the end ofthis number, | 
Then take pour compaſſes, ſet one foote inthe point C. 
extend the other vnto H. ( which is the interſection point of 
the line E. H. with the line C. G. ) and that ſame widenelle 
remaining, place one foote in the centre E. and with the other 
marke the point I. in the line E. I. and frem the point 1.dzaw 


the line I K. ſquire-wile tothe Peak weng L 
the interſection it N —.— Q. - 


wiſet to 8 Sabi in 3 * 
This done, take the dilkance ben then Notre E. and 
the point K. and plate it in this line of- Contingente from 


point L. vnte M. and make the point M. that the line E. 
M. moy be made from E. vntd M. fo) theffile, 


/ Deaſare with pour cogtpaſſes dhe {oaſtoitance betweeii 3 
We point L. and the Stile, and with the lame widenelle, ons 

kaote remaining in L. tarne the other toward'E, and mae 
ade cru Gr e e i 


. 
# * 


noctiall tircte, Then placing your alt 3 being the 
centre of the Equinoctiall circle, and N. —.— wie point 
1E mtingent)markinc 


to dinide it into 24. equall parts, notwithſtandi 

are onely in vſe which are next the contingent, 4 
 Finallp, place pour ruler bpon the tentre O N 

ſexerall diuiſion points ofthe Equator and where it touch: 

erh the line of Contingente, make . n n 

che ente — 3 8 | 

e icu 

centreE. vpward; 

n 

to E. M. L. 
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me making of a North Erect Declining 
— Diall. CRAFT. 
pe Noth Erectdectining Diall differeth from 
e the South onelpherein , that the centre is to be 
22 


0 25 placed downward, the Stile pointing vpward 
r to the Moꝛth Pale, and that the Meridian repꝛe⸗ 
ſenteth the 12. houre at midnight and at noone, Therefoe ik 
the declinakton be tomard the Eaft, pou mult | account the 
houre lines from that which ts as it were the Meridien: 
foxthward,r, 2335455» 6, c. e 
But ik it decline toward ihe Wet; number them bat 
ward, 11, 10.98, c. omttelngabe ſirſt 3. which ate velnte 
Sunne ting and alter Dane ſetting in eur ele umtion. 
Let the line E. D. be placed perpendicularly bon the plat; 
and the crew oint bpward fothe Notth Pole, * 
this figure with the kommer. 0 
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| 2 | Another way to Lo South. Red 
Declining Dial . 


CAP. 9. 


beit wee have plaively any r 
73 ſhewed the making af the South and 
NAS. Nozth ercct Declining Dials, in the 
two kozmer Chapters; pet to ſatiſũe them 
that delight in variety; hexe is alſo de⸗ 
1 tlated anather wap','wheteby pou may 
| —— — belpe of Arithmeticke, and the Rede the vit 
Table of Sines which ts placed 4athe end ol chis booke fo} of the Table 
this intent. of Sines. 
Tbertfoꝛe the Eleuation of the Pole being knowne,and 
the Dexlination of pour plat, by your Inltrument found 
out? 
Multiply the Sine of the complement ofthe Eleuation, 
by the Sine ofthe camplement of the Declination, diuide the 
pioduct by the whole Sine (wien is 100000) and pon * 
ſhall haue a quoticnt Sine, whole arke is the diltance of the 
Stile from the Subſtile, which viſtance keepe. 
Chen take the complement of this diſtance, and the Ele- 
nation of the Hole, and multiply the Dine or the leſſer by the 
whole Sine, parting the pꝛodurt by the Sime of the greater: 
the quotient Sine mich ſhall tame of this diuiſton, ſpall 
eine pou an Ake. whole con t Is the diſt ante ot᷑ the 
ltne ofthe Subſttle from the im, which diſtance you 
Hall oro pn Fopditeerſaſtoitiothertia, — 
95 examp 


e of a Sourh Diall declining: 45 2, Elevation 
of ihe Pole. 5 2. d. 


e 3 rriibicat an ik watch 


tomplement W A 


The Artof Dialling. 


it tobe 61566. Chen J looke fo2 the Dine ofthe complement 
of the Declination, which is 45. d. and A findthat to bee 
70710, This done, I multiply the one by the other, and the 
pꝛodutt is 43533 31860. which J diuide by the whole Dine 
veing 100000. whereof commeth aquotient 4353 3. With 
this quotient Sine Jenter the Table, aud becaule J finde 
not the til number, Atake that which is next either grea- 
ter oꝛ lelle vnto it: (which you mult: alwaies remember to 
doe ) loꝛ ſo ſmall a difference maketh no alteration, and there⸗ 
foe J take in ſtead thereot 435 23. whoſe Arke is 25. d. 48. 
mi. which is the diſtance of the Stile from che Bubſtile. 
Then J take the complement of this diſtance, which is 
64. d. 12. m. whole Sine is 9003 1 and the Eleuation ot the 
Pole 5 2. d. whoſe Sine is 7880 nd multipiping the Sine 
ok the leſler, (which is the Eleuation ok the Pole) by the 
whole, 1 00000. the pzoduct is 7880100000. which J di⸗ 
vive by the Sine of the greater, to wit, the Sine ofthe com 
plement ofthe diſtance of the Stile fromtheSubſtile,whoſe 
Dine is 90031, whereof commeth this quotient 875 26 
whole Arke is 61. d. 3. m. The complement of which Arke 
is 28. d. 55. m. beingthepiftance of the Subſtile from the 
Meridian. Thele viſtances being thus found out, the dzaws 
ing ofthe Diallfolloweth, 1 l 

- Firſt, dꝛawa line Parallele to thePozizon A. B. out of 
whole middle point C. dzaw the Meridian line ſquire-wiſe 
C. D. vpon the centre C. make the quadzant ofa circle be⸗ 
tweene A. and D. Here vnderſtand that generally in all 
kindes of dectining Dials, if the declination be towards the 
Caſt, you muſt dau the quadzant towards the Welt, (ex⸗ 
tept inthe South reclining declining ,.and the Noth in⸗ 
clizing Declining, where the contrary is pꝛeſcribed) But if 
the declination be Weſtward, the quadzant mult be dzawne 
Cattwatd. Pereby you thall eaſily know on which ſiveyou 
ought alwales todzaw the quadzant, and which: way the 
| figures following doe decline. Pour quad ant being 

mast, diuide it into go, degrees: number therein krom D 


& of 
S** 5 
* 
* 
* : * 
> a BY 4 4 
8 
- 
* 
* 
* 
= 
Pg 4 
Me wt 
A 
' 


The Art of Diallmg; 12 


the diſtince of the Hubſtile from the Meridian, which is 
28. d. 5 5. m. Dzab at the end ot this number the line C. E. 
fo2 the Sublfile, Thenfrom E. towards A. account the di- 
ſtance of the Stile from the Siibſlilo,whith/is 25.9. 48.m. 
and at the end hereof, dzaw the line C. F. toz the Stile. Af- 
terwawdy the point E. o2 in anyPlareof the Subttitehzaw 
the Contingent line G. H. ſo long as you-can-ſquirewile to 
the Dubſtile. Then take with pour compaſſes the leaſt di⸗ 
ſtance betweene E. and the Stile, the one foote remaining in 
E. and the other extended in the Subſtile toward C. place 
at the pꝛicke there made with the compaſſes, I. vpon which 
pzicke as a centre, the ſame wideneſſe ok pour compaſles 
remaining, dꝛaw a circle by E. which (hall repzeſent the equi- 
noctiall oꝛ Equatoz. Then lap the ruler vpon the point 1. 
and the interſection( whole marke ig K.) of the line of Con⸗ 
tingente, and the line C. D. (which is alwaies dꝛawne ſo that 
it may cut the other) and where the ruler ſo placed (hall 
touch the circle, there make a marke, and there begin to di⸗ 
uide it into 24. eqnall parts 2 notwithſtanding choſe 72. 
ont ly are to bee vſed, which. doe behold the contingent line. 
Then lapthe ruler vpon the centre 1. and the CE 
line by every diviſion of the Tquatoz, and where it ſþall 
touch the line of Contingepce, there make markes, by the 
which from the centre C. dzawlines fo} the hoüres z ſa many 
as ſhall be neceſſary, . r 
The ine C. D. challalwaies ſhem the 1a. hautes which 
mult hang perpendiculgrip. Mumber the telidue of the 
lines in their place, as they follow in ozder, - _ | 
The line A.B.in ſuch-asdoedeeline is Vyp}olitable,cxcept 
it ſa chante that ſome houre line kalleth in it. 
Let che Stile be red in C. hangMg-directly'euer the 
Subſtile, with ſo great au angle, aa E, C. F. is, declining on 


neither ſide. 2 8 02979] 
 Notediligently the making ok this peclining Olall, be: 
cauſe in thole which follow} we meane nat to repeate thoſe 
things which heere haue been taught. And chis one 12 


well knowne, alltheother will emen Qealte its =_ 
vuderltanding hereol, aber 19 es 3 Ho 
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The making ofa North Ere& declining Diall 
another way. 


Cray. 10. 


Oy Woe dilkance of the Stile from the Dubllile, 
So 12, 


and of the Subſtile from the Meridian, is 
found out altogether like tothe South Erect 
declining. Therefoze you map reſozt thither | 


- SEU — 1 en working Irr- I er e you 


* 


| « : - PE IE - 
& * 8 * Ss — 8 W 5 
8 W * : af Ku W 
4 p 4 3 „ ' ® a ; 1 | 
E. : - 4 — | 2 8 9 * 


Let the line A. B. being parallell to the Poꝛtzon, cut C. 
D. ſquitewiſe, placing E. at the interſettion. Dꝛaw che qua⸗ 
dꝛaut from C. to B. diuide it into 90. ©. accounting therem 
from C. tomard B. the diſt aute of the Subſtile from the line, 
which is (as it were) the Meridian, which diſtance. is 28.4, 
55. n. At the end bk this number dzaw the line E. F. log the 
Subſtile. Then number from that line the diſtance of the 
Subſtile and the Stile, which is 25.4. 48. m. towards B. 
Du likewiſe at the end of this number the line koz the 
Stile E.G. This done. let the line of Contingence be dzawn 
ſauirewiſe by the point F. and then taking the leaſt diſtance 
betweene the point F. and the Stile, extend the compaſles in 
the line F. E. the one foote being placed in F. where the other 
ſhall deuide the line, place the letter H. Mieh the ſame 
wideneſle of the compalles dzaw bpon the centre H. the E- 
Quatoz, and where the ruler ſhall touch the ſame being laid 
vpon the centre H. and the interſection of the Contingent 
Line, and that which is (as it were) the Meridian, begin tu 
deuide it into 24 * duall parts. Finiſh all things remal⸗ 
ning as in the South erect declining. onely this excepted, 
the tile being fixed in the centre E. muſt be placed vpward, 
beholding che Subſlile with lo great a diſtante oz angle, as 
tze letters F. E. G. doe ſhew. The line C. D. being ap* 
plyed to the plat pexpondicularly.ſheweth as ſe were the 12. 
boure at midnigbt: therefoze account from that the houre 
lines, as they follow in ober, 1, 2, 3- which houres baue 
no vle in this kinde of Diall fo; our Eleuation, but from 
4-6 2 
- - Lectheline A. B. be parallel tothe Doxzon,being light- 
lp mau ne, as the other ppeparaciue lines be, ſerying after- 
ward to uo vie, FF 2 2 1 9 Phe: | 
Note, if ihe plat declinetowardtheEaft, as this figure 
doth, it is fo the fozengone 2and pou mul account the boure 
lines from that which is ( as it were)cþe Peridian, fo 
48,6, et. Mit decline to Melt, acc 
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The making of a Meridionalls or South Reclining 
direct Diall. 


Cx HA . "A 


Dp F the Reclination of the plat bee leſle than 
F the complemencof the Eleuation of the 
Hole, adde this complement, and the Ree 

<&TP clination of the plat together, and with 

* _ number,as ifit were the Eleuation of. 


the Pole,make a South erect direct dull ; 
and it willbeperfectandf fo2 pour plat. 4 


Example ; 
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| Example and delineation of a _ Diall, 
| reclining 25.4 


Ake the firft line A. B. dꝛaw alſo another C. D. cut⸗ 

ting the other with right angles. Then adde 5 Com⸗ 
plement of the eleuation ot the Pole (which is 25. l. ta the res 
clinat ion ot᷑ the plat (which is 38 d.) and the cotall ſumme 
ſhall be 62. 4. which number being in place of the Eleuation 
of the Pole, account it in the Quadꝛant from A. towards D. 
and at the end hereof, vzaw the line F. fo2the Stile. Then 
make the line of Cantiugence K. L. ſquirewiſe to the line C. 
D. Afterward take the leaſt diſtance wich your compaſſes 
betweene the point G. and the Stile, with the wideneſſe, the 
one foote extended toward C. make a point oꝛ pꝛick E. by 
which point dꝛaw che line H. I. equidiſtant from A. B. oꝝ K. L. 
vpon E. make a halte circle from H. by & to I. which being di⸗ 
uidep into 12 parts, finiſh che reſt 18 the South erect directs 


20 A South Direct reclining 25.4 = 
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Ut if the Reclination be equallto the complement of 

Bu Pole, make pour D iall on this manner, like to the 
Eaſt and Weit. | : | | 

Daw a line Parallell to the Þozizon A. B. ſo long as the 
plat will giue you leaue, diuide it into 7. equall parts, and 
with the ſame widenes ofthe compaſſes, in the midlk of the 
line, make a circle repꝛeſenting the Equatoz,' Then draw 
two lines of Contiugence by the circumfertnce ok the circle, 
equidiſtant from the firſt A. B. Diuide the Equatoꝛ tuto 24. 
equall parts. Finiſh the reſt like the Caſt oz Weft diall: 
except in namingthe houres, foz that which is in them the 
6. hourt line, is herethe'r2,#6% oo 


A South Direct reclining. 3 8. . 
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Bu. tethe reclination ofthe plat be greater then the come 
plement ofthe Eleuation ot the Pole, ſubſtract the come 
plement of this Elevation out of the reclivation, and that 
which remaineth, ſhall ſerue inſtead of the Elenation of the 
Pole: with which Eleuation make pour diall altogether 
like a Po21zoncall,which you ſhall finde fic fo2 your plac, 


Example of a South Diall, reclining 554, 


Pt I take the complement of the Elentation, which is 
z3.5.ont ofthe reclination of the plat, which is 55,4. ann 


thereremaine 17.4, which number keepe fo2 the Elen - oo 
tf the Pole, = _ 1 [|O7 b 0 E x MM 
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Tn Oclineation ofthis Diall, — Parallell to 
the Pozizon A. B. am another CD. making right angles 
_ withthe line A. B. Then make the quadꝛant from A. to D. 
which being dinived into 90, degrees, number in ft that, 
which is, as it were, the Elevations the Pole,namelp 17. 
degrees from D. tomards A. Then dzaw the line of Contin⸗ 
gence K. L. in any point ofthe line C. D. ſquirewiſe. Take 
with your compaſſes the leaſt diſtance of the point G. and ot 
the Stile: extend them fozthinthelineC.D. Imeane, from 
G. toward C. make there a point marked with E. vpon 
which point o2 centre with the ſame wideneſſe of the com⸗ 
paſſes, dzaw the Equatoʒ from H.byG. to I. diuide it into 
12. equall parts, cc. 

Finiſh that which remaineth in all reſpects, like to the 

onzontall Diall, in naming tbe houres, — the 
lines, fixing of the Stile, ct. fo2 in this kinde of Diall; ebe 
Stile mult befixed in the centre C. 8 bpward, wm 
lo great an angle, as C. DF. is. 


Behold the berechen, 
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The la of a North Diall Reclining © 
Direct. 


Cu AP. 1 2. 


* N N theſe kinves, ifthe Reclination be lelle then 
N. Nog dbe Sleuation ofthe Pole, ſubtract that from 
dss and keepe the remainder fo2 the Eleuation 
I a of the Bole:accoꝛding to which Eleuatiõ make 
a Noch Diall Erect Direct and it will be fit fo2 pour plat, 
Ju which the houres about None are placed, being pꝛaſita⸗ 
ble onelp in Summer: and not then, vnleſſe che Neclination 
be greater then the diſtance ol the Tropikeof S, from the 


Zenith. 
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Zenith. And the mote your Diall Oy the l 
time it will {ſhew in Summer. Re , TR 


Example of a] forth DiallRecliging 3 7 
Fang the Eleuation af the Pole (which wee at 

count 52; dl.) out ofthe: Reclinationof the plat, which is 
4, and there remaine 7. d . which Hall bee in-place of 


| the Eleuarionofthe Pole, nel Danse: 


Then: foz the dan of it, relodt to the Noxth- 'Exect 
Direct, becauſe their Delineation is lie: remembaing als 


wates to call chat which remaineth, the 

| Pole: which in this example is but 7.4. An the figure fol- 

] lowing you lee, that moſ part of che boure ines be dzawne 

| oppoſite from the — beyond the centre E. as you: 

tes doe in any of this kinde; if youwillhanethehoures as 
ut noone... | 
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The Artof Dialling. 
Exampleofa North DiallReclining 52. degrees: 


Ut ifthe reclinatſon be equall with the Elecation ofthe 
le: then deſcribe a circle vpon the centre E. diuide it 


fato 24.equallpares| beginning the diuiſionat the 1 2.houre, 


D1aw bpihole points, lines fo the houres from the centre 
E. ſo many as ſhall be neceſſary: exetting the Seite ( being 
ſome linall wyet) in the centre E. right vp, bis Rinde of 
Diall ſeruethonly wben the Sunne is mthe Noxth lignes, 
which be Y. w.. S, © per 
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Den map, with the belpe of a fall bꝛaſlt quadzant und a 


needle placed conueniently, make this a portable; . 
nn Pole, os Ob 


Againe, ik the Reclination ſhallexceeve the Elenation of 
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the Pole: adde the complement of the reclination tothe E- 
leuation, and with that number, as if it were the Eleuation 
of the Pole, make pour Dial altogether like a Bozizontall. 
and it ſhall be fit fo2 your plat, In which notwithſtanding 
in winter, very few houres ſhew, and thoſe about noone:and 
vet not theſe, vnleſle the reclination ſhall bee greater, then 
the nigheſt bending ofthe Troptke of %»frome e Zenith. 


5 Examp le of a North Diall reclining $o. 4. | 
Arſt, adde the complement of the reclination ofthe plat, 
which is 10. 4. to the Eleuation of the Pole 5 2.4. and 

with the totall number 62. d. as if it were the Eleuation of 
the Pole, make a Hozizontall Oiall, as is ſhewed Chap. 3. 
Alwaies remember to 1 — the two numbers added together, 
Tye Eleuation ok the Pole, 


_ A North reclining Direct. 


* 


The ArtofDialling. 


The making of an Faſt and Weſt, 
Diall reclining, 


CHAP. 13. 


Ard multiply the Sine of the eleuation of 
5 the Pole, bythe Sine of the Neclinati⸗ 
= 


Abbe whole Sine: whereof ſhall come a 
5 I& <4 quotient, whole arke is the viltance of 
— #279 the Stile; from the Subſtile. 

Compare the Complement of this di⸗ 
ffance with the Complement of the Eleuation ofthe Pole, 
and which pou ſhall finde leaſt, multiply the Sine-thereof 
by the whole Sine, parting the Pꝛoduct by the Sine of che 
greater. The quotient (hall peeld an arke, whoſe Comple⸗ 
ment ſhall be the diſtance of the Subſtile from the Pert- 


Example of an Eaſt or Weſt Diall, reclining 
45. degrees. A 


Irſt, I multiply the Sine ofthe Eleuation of the Pole 
52.1. being 78801, by the Sine of the reclination of the 
plat,which is 70710. & the pzoduct 5572018710 A diaide 
by r00000 the whole Sine, and the quottent is 55720. the 
arke whereof is 3 3. 4. 5 2. m, which is the diftance: of the 
Dubſtile from the Stile. i 
Then J compare the Complement ok this diſtauce, which 
is 6. d. 8. m. with the Complement of the Eleuation of the 
Pole, which is 38.4, and finding the Complement of the 
Eleuation to be leaſt, J multiply 61 566 the Dine thereof, 
by the whole Sine: and the Moduct ariſing theteok is 
61566000002 which J diuide by the Dine of the greater, 
which is the Complement of the diſtance, whole Sine 
is 


The Art of Dialling. 18 
is $3033. And the quotien 74141. peeldeth an arke 47. 4. 
51. n. whoſe Complement is 42.4.9. n. mhich is the diſtance 
of the Dubitile from the Meridian. 

Firll, dꝛaw a line Parallell to the Hoꝛiʒon A. B. dam a- rn defined. 
nother ſquirewiſe, C. D. Then maße the quadzant from A. „n ofthe E. 
to D. Number therein the diſtance or the Subſtile from the gure. 
Meridian (which we founs to be in our example 42.4.9. w.) 
from A. toward D. At the end ofchis number from the cen⸗ 
tre C.dzaw the line ofthe Subſt: le, C. E. Account from this 
line the diſtance betweene the Stile and the Subſtile, which 
is 33.4.5 2. m. djawlikewtie at the end ot this number from 
C. the line C. G.foʒ the Stile. Let the line of Contingence 
be ſquire wiſe to the Subſtile in any paint where pou will. 

Then take with your compaſſes the leaſt viſtance betweene 
the point E. and the line of the Stile: wich that wideneſſe 
the one foote remaining in E. extend theother in the line of 
the Subſtile toward C. make there the point F. vpon which 
dꝛamthe Equatoꝛ from H. by E. to 1;Dtutbe it into 12. cqual 
parts; beginning your viuiſion where the ruler being pla⸗ 
ced vpon the centre F. and the interſection of the Meridian 
wich the Contingent ſhall touch che Equatoz.Lay the ruler 
from F. by each of thoſe markes, and where it ſhall touch the 
line of Contingence,there make marks : by which fromthe 
centre C. am the houre lines ſo many as ſhall be neceſſary, 
The line A. B, is the Meridian, and ſheweth che 12 houre. 
Finiſh al other things, as in the reſt befoze you were taught. 
NMote that ik it de an Eaſt diall,you muſt make the qua⸗ 
mant from A. to D. I a weſt, from B. tu D. Finiſh the reſi⸗ 


* 


due as befode, c c. 
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An Eaſt or Weſt reclining. 


e 
| Cc HA 7. 4 


— Art in this dung un i (idea! which fol- 
low, you mult find out and place the 
Meridian, the Subſtile, and the Stile, 
which being done, that which remaineth 
is finiſhed as in thoſe befo2e. 
Wherefoze the Declination and the 
Reclination of the plat being knowne by 
pour Inſtrument, multiply the Dine of the declination by 


| the 
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the Sine of the complement of the Reclination,viuiding the 
pꝛoduct by the whole Sine. The quotient Sine ſhall peeld 
an Arke, whoſe complement ſhall be named the Gomple- 
ment to be repeated, 

Afterward augment the Sine of the Complement of 
the Declination,by che whole Sine, diuide the P2odnce by 
the Sine ofthe complement to be repeated: whereof Gall 
come a Sine, whole Arke ſhall be the diſtance of the Pert- 
dian from the Dozizon. 

Againe, multiply che Dine of this diſtance, by the Dine 
ok the Complement of the Reclination, parte the Pzoduec 
by the whole Sine, the arke of whole quotient tþalbe called 
the Eleuation of the Meridian. 

Then compare this Eleuation ofthe Peridian, with the 
Eleuation ofthe pole, and which you ſhall finde leaſt ſub⸗ 
trac that from the greater, and that which remainethkeepe, 
(fo2 it hall be called the difference kept) being mindefull 
which of chem was the greateſt. 

This done, multiply che Sine of the Complement co bee 
repeated, by the Sine of the difference kept: diniding the 
Þ2oduct by the whole Sine, whereof ſhall come a Sine, 
whoſe arke ſhalbe the diſtance of the Stile from the ſubltile, * 

Lo conclude, compare the Complementofthis diſtance 
with the complement of be difference kept, and which vou 
ſhall find leaſt, multiply the Sine therof by the whole Sine: 
part the P2oduct by the Sine ok the greater, and there- 
of ſhall come a Sine, the Complement of whoſe arke ſhalbe 
rene ofthe Subſtile from the Meridian. 3 


1 | 
rage of a South Diall g Recon > 4 5 5 


— lookeont in the Table the Sine of the Declnatt- 
on; wbich is 30901. Then the Compliment of the Recli- 
nation being 65.4. the Sine hereof is 906 30. Afterward 


multiple 90630, bp 30901. and the pꝛoduct 28005 $7630: 
= $734 F 3 diuide 
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diuide by the whole Sine, which is x 00000. the qitottent 

ſhall ve 28005. whoſe arke is 16.4. 16. n. The complement 

whereof being 73. 4. 44. w, is the Complement to be re⸗ 
cated. 

; This done, multiply 95 top the Sine of the Comple- 

ment of the Oeclination 7 2.4. by the whole Sine 100000. 

the pꝛoduct ſhall be 95 10500000. which being diuided by - 


- 95996 the Dine of the complement eo be repeated, the quo⸗ 


tient ſhall be 99071, whole arke is 82.4. 11. n. which is the 
diſtance ok the Meridian from the Oozizon. 
Afterward augment the Sine of this diſtance 99071. by 
the Sine of the complement of the Reclinations-which is 
90530, and the pꝛoduct 8975804730 part by the whole 
Dine: che quotient 89788 ſhall yeeld an arke 63. 4.5 3. *. 
which is the Eleuation of the Meridian. J 
Then compare the Eleuation ok the Meridian, with the 
Cleuation ofthe Pole, which in this example is 52.5. and 
finding the Eleuation ot the Pole to be leaſt, ſubſtract this, 
(namely 5 2,4.) from 63.4.5 3. ®. the Eleuation of the Meri⸗ 
diau, e there remaineth 1 1.4.5 3. u. which is difference kept. 
Now multipip 95996 being the Sine of the Comple⸗ 
ment to bee repeated, which is 20591. the pꝛoduct is 
197665 3636, which diuided by the whole Sine, the quoti⸗ 
ent ſhall be 19766, whole arke 11. d. 24. m. is the diſtance 
of the Stile from the Bubſtile. 
Then to conclude, the Complement of this diſtance, 
which is 78. 36.4. n. being compared with the Complement 
of the difference kept, which is 78.4. 7. m. gu ſhall finde the 
Complement of this difference kept to be leaſt, wherefoze 
mulciply-97856 the Sine thereof, bythe whole Sine, and 
the pꝛoduct 9785900000, part by the Sine of the greater, 
to wit, of the Complement ok the diſtance of the Stile from 
the Sublile, wich is 98027. the quottent ſhall bee 9982 5. 
whole arke is 86,4, 37. n. The Complement whereof is 
3.23.8. which is the diſtance ol the Bubſtile from the 


There 
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There be thee ſundꝛy kinds of ele Dials, the one dik⸗ 
kering krom the other. 


The firſt lind. 


Marke thereloze, if the Eleuation of the Meridian be 
greater then the Eleuation of che Pole, dzaw a line paral- 


lell to the Doxizon A: B. out ot the middeſt whereof: extend 
another C. D. ſquirewiſe to the line A. B. make the quadzanc 
from A. to D. number therein from R. towards D. the di⸗ 
ſtance ofthe Mertdiã from the Hozi3on,whith is 82.4. 11. n. 
at the end hereoffro = the centre C. dzaw the line C. E. to; 
the Peridlan. 

From which artount backward towards A. the diſtance 
ofthe Subſtile fromthe Peridian;which is 3.6.23. n. dzaw 
4 the end of this number the line C. F. fo2 the Sub- 


a from the Sublltile toward A. number the di⸗ 
1 4 of the Subltile fromthe Stile 114 degrees 24. mi⸗ 
nates, and at the end therof extend the line C. G. which wal | 
repꝛelent the Stile. This done, inthe line of the Bubſtile 
in the point F. (which yon may take wor you will in the 
Subſtile) dꝛaw the line of Contingence ſquirewiſe to the 
Subſtile. Then take the leaſt ace of the point F, from 
the Stile. 

Afterward ertend pour compalles, tber ont koote being ing pla- as 
ted in E. in the line df fthe Subſtile toward C. unto H 

ſcribevponthecentre H. the Equinoctlall circle by F. diuide 

it into 24. equall parts, beginning where the ruler-ſhall 

touch the Equatoꝛ, being placed vpon the centre H. and vp- 

on euerp marke of the = aud 75 the ruler ſhall 

17455 

| — 85 Subilfle with ſo great 

A ma gle as! 2 G. is: 1885 it in the centre C. pointing 

88 downeward 
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downeward tothe Pole Antarticke. 


Ss 


ward, as other pꝛeparatiue lines, no vle, 


The ArtofDialling. 


Hozizon,hanting alter⸗ 


Place the line A. B. parallel to the 


A South Declining Reclining. 
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The ſecond kinde. 


But if the Eleuationof the Pole, and the Eleuation ok 
the Meridian be found equall, the making of pour Diall 
dilerethkromthe foꝛmer: pet the finding out ofthe Pertdian 
and the Subltile, ct. is wought as in the other be 
en whiches 
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tion ot the Figure. 

Wberefoze if che Eleuation of the Pole, and of the Pe⸗ 
ridian be found equall, (as iu this example it is) make a line 
parallel to the Donzon A. B. Dꝛatu another C. D. making 
rigbt angles with the line A. B. "D zum the quadzant from 
A. to D. number therein the diſtance ofthe Deridfan from 
the Bozizan from A. toward D. which is 70.4. 59. n. being 
here in plate ofthe Subſtile. Then dzaw the line of Con- 
tingence ſauire wiſe to the Peridian C. E. (which is alſo the 

G Subllile) 


A 
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ubm C. E. in any yalvecherof.avhefige,Pleet one foote 
d pour Compaſſes in tbe interſection, E. then ſet i 
foote in the Peridian(oz Subſite) being of ay wid — 1 
make there the point oz centre F.vpon which centre dzaw the 
balfe Equatoꝛ from G.byE.toH.Diuide the one halfe ther 
of from E. towards H. into 9d. 4. Account ther ein from the 
Meridian E.towards H. che declination ofthe plat 3 2. A. plate 
the ruler vpon the centre F. ann the end of this number, and 
where it wall touch the Contingent line there make a 
marke. by thismarke pou muſt dꝛaw a line ſquitemiſe ta 
the Contingent int which GANG the 12. houre+ And 

heretheruler all touch the Canton, there | — 2 
ulde it into 12. equall — 2 


the centte F. making in the line ol Pip ney fe 
the othes-houre. es, all which ſhall. cut the Contingent 
qguato2 ; hetwagurtsatboth ends nextto the: ames 


terG. — af tbem make but ant whole y 
delle you . make a whole. circle d ehe — 
nide it 

Let — — tmollmper ſanding right vp inthe 
point E. being ſu long as the Semidiameter ofthe Equacoy, 
It map be aiſva plate of.iron.03 b2afſe faſtened inthe | 
ſtile, lo bioade as the Semtdiaweter, is, as inthe Ealt aum 
——— D 
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tze whole Sine. Che quotient is 49999 whole 


© utdebythetwhole 
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bythe Sine of the complement of the reclization which is 
Ikkewiſe 70710 and the pꝛodud 4999904100 I part by 
arke is 30.4, 
The Complement of this Arke is 60. 4. which is the Com- 


plement to be repeated, 


Then J increaſe the Sine ok the Complement ofthe des 


_ clination, which is likewiſe 70710,by the whole Sine, and 
\the pzoduct thereof 7071000000 A diuide by the Sine of 


the Complement to be repeated 86602 : the quotient Sine 
$1649 peeldeth an arke 54. 4. 44. w. which is the diſtance of 
the Peridian from the Götze. | | | 

Afterward A multiply this Mine 8 1649, by the Dine of 
the Complement ofthe Rectination, which is 70710: the 
p2oduet ariſing 5773400790 J part by the whole Sine, 
the quotient is 357734. Yhe arke whereof is 35. 4. 16. m. 


the Eleuation of the Peridian: which A compare with the 


Eleuation of the Pole (being in our example) 5 2.4. and fin- 
ding the Peridian Eleuation to be leaſt, A ſubſtratt it out at 
tbe Eleuat ion ot che Pole, and there remaineth 16. 4. 44. w. 


ubhich ts tbe difference kept. ; 
- *. This done, Jaugment $6602 the Sineofthe Comple* 
ment to be repeated, by 28791 the Dine of the different 


kept, and the pzovuct 2493 358182 comming hereof, Jvi- 
Bine, ehe quottent Dine 24933 yeeldech 
Ir thedittanceofthe Sedle fromthe Subs 


1 > . 
g 4. 
* 
— 


* 


„Leeres Complement of thisdianes'bein 
which is 7374 16. n. and ſoeing the Complement of the dil⸗ 
kerence kept to belealkz'J multiply 95765 the Din theres 
of, by the whole Sine, and the pꝛoduct 9575500000 A di⸗ 
uide by 96347 the Sine ofthe complement of the diſtance, 
and 98886 ſhall be the quotient thereof, whole arke is $1.4. 
27.%, The Conplementof this arke is 8. 5. 33. v. which 
ts the dilkance of the Subſtile from the Meridian. ES 
Inthe Delineation of this Diall, dzaw firit as befoze a 
£9 line 


5 


b by 3 „ p 
6 8 »- So 
* 
13 1 
3 8 * 
Y ; 
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1 4 * E's 


— Parallele to the 8 AA — 4 We 
hing right angles with the line A. B. Dꝛam the Quadzant 

— to D. diuide it into 90. degrees. In which account 
the diſtante erde Peridianfrom the Pozizon, from A. to- 
wards D. which is 54. 1 5 Haw at the — of this 
number the Peridian line ES centre C. which ſhall 
GHew the 1 2. haute. Account from this toward D. the di⸗ 
ſtance ofthe Subftile from the Peridian, which is 8. 4. 32. 
=, at the end hereof extend from C. the line E. fo the Sub: 
ſie, From this, number the dilkance of the Stile being 2 4. 
d. 26. m. towardD. if there be ſo much ſpace, if noe, accounc 
it from the Subſtile coward A. make at the end of this num: 
eee 
cut the t 
all other things, as in the firſt of theſe thyee kindes of 
South reclining declining Dials. 

In this kinde of reclining Dials, whole Stile qu ber bee 
placed from the centre C. vpward toward the Pole 
tfat any time you cannot dꝛam to botheſibs 1 

line ſo many houre lines as ſhall be neceſſary 2 then 


Polong bepond the centre C- the lines oppolice on the — af 
five, As ik pou would make the 8. houre line fog the 2 
ning, — — n e e 


— — adzant 
But Ether Declinarlonbers vards the 


* 
* . 


| The 190k of Ca Nontrecining! deal 
ning Diall. 


CHap. 15. | 
The firſt kinde. 


ac) N this kinde, as in the South befoje: bra, 
7x multiply the Sine opening, oc 
= Sine ok the Complement of the Reclinati- 


the pzovuce by the whole Dine, 


Then 


Thenincrealeſnche Hive. — Des 
clination by the whole Sine, the p2aduct by the Sine 
ofthe Complement repeated 2 the quotient Sine thereof 
will giue an Arne. which ſhall be the diltance ol the Peridt 
an from the Pozizon. 

Complement af-the — — 22 —— 
| r 
part by the whole Dine: the Arke of this quotient is the E- 
leuation of the Peridian. 

om adde the Eleuation ot the Pole to the Eleuation 
ofthe Meridian, and the totali number oz Arke hereof, wee 
wil call the compounded Arke. Any it che campounded Arke 
be lefle then 90. degretathen multiply the Sine thereof;by 
the Sine of the Complement reyeated,diuiding the pꝛodutt 
by the whole Sine: and hereof ſhall ariſe a quotient Sine, 
whoſe arke ſhal be the dillance ot the tile from þ Subſtile. 

Now compare the Complement of this with 
the Complement ofthe compounded Arke: and incresle the 
Sime ofthe leſle by the whole Sine, part the pzoduct by the 
Dine of the greater: and thereof ſhall come a Sine; the 
Complementof whoſe Arke ſhalbe the dilkance ofthe Sub- 
ilefromrhs Periutan. 

"But warke bereche diverlicie which votbariſebyreaſon 
of the compounded Arne: fo2 hereby poutſhall baue wt 
ſundzy waien, both in finding out the diſtantes beeweene the 
. ———— 

n 
* eee e being alreavy 


* 
L ons 


; The ſeeond kind. 


Sed erde be tult90, degrees: hen the 1 wi | 
92255 ofthe Stile from the Subtitle all bee the Comple⸗ 
ment repeated: and the diſtante of the Subſtile fromche 


Wee ſhall be alſo go. degrees, 


» I 7 0 
*y - * ' 4 > 
1 8 = ” « "4 > * o 4 * 3 W 1 


Note 


The Art of LE Dialling. 


Note that in the working bereot, chere is no difference 
from the firſt kinde. Foz here as in the other befo2e. pou 
ſhall ficft finde out the complement repeated: chen the di⸗ 
Nance ofthe Meridtan from che 211300; Afterward! the 
Cleuation ofthe Meridian, whicu he ng added to the N 
tion ol the Pole, if the totall num ier bee iuſt 90. d. port 
ſhall not neede to pꝛoceede fo ward, toz' this (as befoze I 
made mention) ſhall bee the diſtante of the Peridtan wow 
the Subſile, 

In this kind you ſhall baue no incerlection ofthe Perid(- 

an and the Contingent line: therefoze you ſhall begin the 

diuiſion ofthe Equato) at the line of the Subſtile, which 
ſhall ſhew the 6. houre, either TO MAIL 
accoꝛding as the plat doth decline, 


| Thethird kinds, W 272012 

K D 232 57 6 

. Arkbogreater then 90.vextees; 
ſubſtract it kram 180, and that which remaineth ſhall becals 
led the difference kept. Chen multip lie the Sine ofthe Com 
plement repeated, by the Dine ok the difference kept, viui⸗ 
— Arke by ye — Dine; hereof halt come 4 
an 'ofthe Dtiletromthe 


Thencompare the Cemplement of this dilance, with 

the Complement ofthevifference kept, increaſing; the Sine 

—— —. Ball ce Bis — 
2 

Complement of whole arke, being taken krom = — 


the remapuder ſhall ſhew how much the line of the Subtiile 
mult be viſkant(vpward bythe Hozizon) from che Meridian. 
AN the better of chele thꝛee kinos, marke 

e en kunnen, eee 
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Example 


N Art of of Dilling, 25 


ante of a North Dial, FT Declination Is 45-4. . 
| whole 


Reclination 45 
Eleuation oft the Pole 51.4. 


Fitlt J wozke this altogether like to the South recli- 
ning 45.4. dechuing 45.4. bitill baue found ouc the Ele- 
uation of the Meridian. 

Then Jadve che Elenation of the Meridian which is, 
35. J. 16. m. to the Eleuatten of the Pole 52. 4. the totall 
number is 87. . 16. =, which is the compounded arke anke: and 
bei elle then 90. d. J pꝛocee de wich ihts arke 
Mowtherekoze J multiply the Sine — 
arke, which 99884, by the Sine ofthe complement to bee 
repeated being 868055 and the pꝛoduet 86501 5.41 68 Jpare 
by the whole Dine. Theiquottent thereofis 865or, whoſe 
arke 59.4. 54. w. is — berweons the — and the 
Dubltile. 

Then Jcompare 30. 4. 6. m. being the Complement of 
this viſance.wchthe Complemenc ofthe compounded arke, 
which is 2.4.44- w. and finding this leaſt, J increaſe 4768 
the Sine thereof, by the whole E Sine diuiding the pꝛoduct, 
which is 476800000, by 50151 the Sine of the greater: the 
quofient Dine peeldeth an arke 5-4, 27. m. the Complement 
hereof 84. 4. 3 3. m. is the diſtance ofthe Subſtile from the 
£Deridian, 

In dꝛawing ofthis Diall,firt as befo2e,make a line Pa- 

rallele to the Pozi3on A. B. Then extend the line C. D. cut⸗ 
ting the other ſquire-wiſe, Parke the interſection oꝛ centre 
with E. dzaw thereupon a circle A. B. C. D. whole two qua⸗ 
dꝛants at the leaſt, toward A. (if the plat decline 7 Aeſt⸗ 

ard, oꝛ elſe toward B. if it decline Eaſtward) being diui⸗ 
ded into 90. d. each of them, number therein from A. ta⸗ 
wards D. the diſtance ok the Meridian from the Doꝛtzon, 
whtch is 54.“ 44. . and af the end hereok from the centre 


E. dꝛaw the line F. for the Pertdtan, oz 12. houre, Account 
10 trom 


The Art of Dialling, 


from this vpward toward C. the diſtance of the Subſtile - 
fromthe Meridian, being 34.4. 33. m. make likewile at the 
end of this number from E. the line fox the Stibſtile, Againe 
number from hence vpward (ik there be ſo much ſpace, 02 
tlle downward) 59. 4. 5 4. n. which is the diſtance betweene 
the Stile and the Subſtile, and at the ende hereof dꝛawe 
the line H. fo2 the Stile. Let the Contingent line cut the 
Subltile ſquire-wile in the point G. which vou map taks in 
any plate of the Subſtile. Then with your compaſſes the 
leaft diſtance ofthis point S. and the Stile being taken, with 
that wideneſſe extend them fo2th in the line ok the DSubſtile 
toward E. making there the point I. vpon which the 
Equatoꝛ oz Equinoctiall circle. This done place the ruler 
vpon the centre 1. and the interſection ot the Peridian and 
the Contingent line, and where it ſhall touch the Equatoz 
there begin to diuide it into 24. equall parts, FOG o⸗ 
ther things, as in thole which went beloze. 


The Art of Dialling, 


A North reclining declining, 


- 


The ſecond kinde of North Diall,reclining 45. degrees 
14. minutes, declining 38. degrees. 
ſhall not bee neceſſary to ſhew an example of this 


ſecond kinde , becaule the Complement repeated, the 
diſtance ofthe Peridian from the Dubſltile, and betweene 


D 2 the 


The, "ou of Dialling, 


the Stile and Subſtile,4+c. is found out altogether like t to 
the other befoꝛe, and that whichfolloweth, Therefoze it ſuf- 
ficeth to ſet downe the number ofthe dilkances, 
Firſt, the Complement repeated is, 64. 4, 18.” | 
The diſtanceofthe Peridian fromthe Horizon is, 601 . 
The Eleuation ofthe Meridian is 2 a. which J adde 0 
the Elcuation of the Pole being 52.4. and the totall 90.0 F 
is the tompounded arke. 
Dzaw therefoꝛe in this kind as befoze, a line Parallel 
to the Voꝛʒon N. B. make another ſquite : wile, C. D. Dꝛaw 
the two quadꝛants from C. by A. to D. diuiding each of them 
into 90. . Then number herein the difkance of the Peridi⸗ 
an from the Dozizon, which is 60. 4. 59. . dfawing from 
E. at the end hereof, the line F. foʒ the Peridian. From this 
account 90. . being here the diſtance of the Subſtile from 
the Peridian: and likewiſe at the end of this number from 
. dꝛaw the line fo2 the Subſtile. Agame krom this line 
downeward, ( becauſe there is no ſpace vpward,) account 
the Complement repeated 64. 4. 18. v. which here wee take 
fo2 the diſtance ofthe Stile from the Subſtile : make like- 
wiſe by this number the line E. H. fo? the Stile. Let che 
Contingent line cut the Subſtile ſquire⸗wile in any place, 
Then taking the leaſt diſtance with the compalles of the 
point G. and ok the Stile, with that wideneſſe in the-Sub- 
{ile, make the point 1. vpon which dꝛam the Equinoctiall 
circle by G. Aud becaule here, (as in all other Dials, where 
the compounded arke is tuſt 9.4.) there is no interſection 
of the Meridian, and the Contingent line 3. thereof being 
the dtuttion of the Equatoꝛ into 24.equaitparts atthe @ubs 
Aue which this kunde hail ſhew the ſixth haure, either in 
the euening 02 mo2ning, acco2ding tothe declination of the 
plat. Place the ruler vpon the centre I. and ſomnany of theſe 
parts as you can, making markes in the line of Contingence 


as Hetze, dꝛam the heure lines by them, tc. finiſþthe reſt ag 
iu the other. 


A North 


TheArtof Dialling. 


A North Declining Reclining. 
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Example of the third kinds Reclining 2 21. d. 30. m. 
of North Diall before 
mentioned. (Declining 30. 4. 


Pere firſt, as befoze Amultiply the. Stine of the Declſs 
nation being 50000, bp 93041 which is the Sine of the 
D 3 complement 


The Artof Dialling, 
complement of the reclination and the pzoduc 4652070000 

I part by the whole Sine: the quotient 465 20 peeldeth an 
-orke 27. 4. 43. n. The complement whereof is 62.4 17. n. 
being the Complement fo be repeated, 
Then I-encreaſe 86602 the Sine of the complement of 

the Declination by the whole Sine, diulding the pzoduce, | } 
by 88525 the Sine ofthe Complement repeated: The are 
of the quotient Bine 978 27, s 78. d. 2. n. which is the di- 
ſtance of the Peridian from the Boꝛiſosn. 
This done, J augment this quotient Dine 978 27, by the 

Dine of the complement ofthe reclination, which is 93041 : 
the pꝛoduct 9101922907 I diſttibute by the whole Sine x 
and the quotieut 91019 glueth anarke 65. 4. 33. *. the 
Cleuation of the Meridian. 7 


Now J adde 65. l. 3 2. n. being the Eleuation ofthe Me⸗ 
ridian, to 52.4. the Eleuation of the Pole, and the totall 
number 117. “. 32. v. being the compounded arke, becauſe 
it is greater chen 90. 4. A ſublitace it from 180, and there 
remaineth 62. 4. 28. n. which'is the Difference kept. 

Afterward A multiply 885 25 the Sine of the Comples 
L ment repeated, by 88674 the Dine of the difference kept, 
11 parting the pꝛodutt 7849865850 by the whole Sine, The 

quotient is 78498 whole arke is 5 f. 4.43.”. which is the 

diſtance betweene the Stile and the Subſtile. ; 

ben comparing the Complement of this diffance, being 
38. 4. 17. u. with the complement of the difference kept, 
which is 27.4. 3 2. m. and finding this to be leaſt, I ampliſie 

45226 the Dine thereof by the whole Sine, diuiding the 

pꝛoduct 4522500000 hy the Sine of the greater, which is 
61955. and 74612 the quotient comming hereofyeelbeth an 

 arke 48. 4. 15. u. whole Complement being 41.4. 45. m. J 
take out of 180, andthe remainder is 138. 4. 15. m. the di⸗ 
lance of the Subſtile from the Meridian. 


| The delineation of the Figure, i 
Firſt as befoze, dꝛaw a line A. B. parallele tothe Moꝛi⸗ 1 
Jon. 


The Art of Dia ing. 28 


ʒon. Make another C. D. ſquire-wile to the fozmer, Dꝛaw 
two quadzants at the leaſt C. A. D. dinidinꝑ each ot them in⸗ 
to 90. a. number therein from A. toward D. the diſtance ot 
the Meridian krom the Yo2izon , which in our example is 
found to be 78. 4; 2. n. dzaw at the end hereof from E. the 
line F. fo the Meridian. Then account from this vp ward 
138.4. 1 5. n. being the diſtance ofthe Dubllile from the Pe- 
ridian, dꝛawing likewiſe at the end ol this number from E. 
the line fo2 the Subſtile. Alter ward account ftom this line 
(on which live pou will) 5 7. 4. 43. n. the difkance berweene 
the Sile and the Subſtile, extending the line E. H. bp the 
end of this number foz the tilt. Let the Contingent line 
cut the Subſtile fquire-wile in any point where you. mi 
Afterward taking with your compalles the leaſt diſkance be- 
tweene the point. S. and the Stile, with that wideneſle in the 
Subſt ile coward E. make the point I. vpon which dzaw the 
Equinoctiall circle by S. And becauſe tu this ; where 
the Compounded arke is greater then'90.4. there is none in- 
terſection of the Merian and the Contingent line beneath 
the centre E. therefoze dzaw foꝛth the Meridian beyond the 


centre, then place pour ruler on the interſection ofthe Peri- 
dian and Contingent line aboue the centre, and the point J. 
and where it cutteththe Equatoꝛ, thert begin to piuive it in- 
25 equall partes. Finiſh that which remaineth as be⸗ 
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Aer, reclining declining. 
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The . ofa South Inclining direct Diall. 
CH AP. 16. 


F the inclinat{on of the plat be leſſe then the Eleuation of 
the Pole, take that from chis, accounting the remainder 
{o2 the Eleuation of the Pole. And with this number as if it 
were 


The Artof Dialling, 29 


where the Eleuationofthe Pole make a Diall like to the 
South erect direct, and it ſhall be fic to your plat. 
But if the Inclnatton of the plat be equall with the Ele⸗ 
nation of che Pole, make pour D iall altogether like to the 
Nontb reclining direct, whole reclination likewiſe is equall 
tothe Eleuation ofthe Pole. They differ onely herein, chat 
this is placed downeward to the earth, and that vpwarv. 
But it the Juclination of the plat be greater then the 
Eleuation ofthe Pole, ſubtract this from that, and with 
the number remaining, as if it were the Eleuation of the 
Pole, make your Diall like to the Noth erect direct. 
Example of this kinde inclining 65. 4, 
Subſtract 52.4. the Eleuation ot the Pole, out of 65.4. 
being the Inclination ofthe plat, and the remainder 13.4. 
account the Eleuation ofthe Pole. Foz the delineation here⸗ 
sf,reſozttothe Nozth erect Diall, Chan. 5. 
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The Artof Dialling. 
You ſee in this Figure, that all the lines fo) the houres are 
d}awne oppoſite from the Contingent line, beyond the cen⸗ 
tre E. In like nanner muſt pou doe in the delineation of all 
ſuch, which incline moze then the eleuation of the Pole. 
Let the Stile in this kinde bee placed directly ouer the 
Meridian, with lo great an angle as D. E. F. is, cr. 


The making of a North inclining direct Diall. 
CMA. H 7 TIP 


* F the Inclination of the plat be lefſe ben p com 


78 


plement of the Eleuation ofthe Pole, adde the 
= 


Pe28 inclination to the Eleuation : and with that 
Bel number, as if it were the Eleuation ot the 
Pole, make a Nozth erect direct dial toꝛ your platt. 

But if the inelinat ion be cqualt with che complement of 
the Eleuation of the Pole, then make a Diall as pon were 
taugbt in the ſecond kinde of South refining direct: fo2 as 
that plat ſo reclining in the South is placed vpward 2 ſo is 
this placed downeward, Note that this Month diall ſhew- 
eth but onely 4, houres, the two firſt in the mozning, and 
the two laſt in the euening, and that onely in the middeſt ol 

But if the inclination bee greater then the Complement 
of the Eleuation ofthe Pole, ſubtract this leſſer out of the 
other being greater : and with the number remaining, as 
ik it were the Eleuation ok the Pole, make your diall like to 


— Dozizontall, This kinde likewiſe ſheweth very few 
dures. 


a 
o 


Example of this laſt kinde, inclining 45.4 


— 
* * , 


Firſt A take 38.4. being the complement of the Elenact: 
on ofthe Pole: out of 45, ©, the inclination of the plac; and 
there remaineth 7. 4. which I keepe fo2 the Eleuation of 


the Pole. Foz the delineation ofthis diall reſoꝛt tot i⸗ 
Jontall, Chap. 3. e 
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A North inclining Direct. 
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The making of the Eaſt and Weſt inclining 
f | 5 Dials. 8 Sos 


Cray. 18. 

Ultiply the Sine ofthe Eleuation ofthe Pole 
by the Sine of the Inclination of the plat, 
&/F [3 diutdingthe pzoduct by the whole Sine: the 
I auotient arke ſhalbe the diſtance ofthe Stile 

2 krom the Subſtile, = RSS 
Then compare the complement ofthis diſtance with the 
complement of the Eleuation of the Pole, increaſing the 
Sine of the leſſer by the whole Sine, part che pꝛodurt by 
the Sine of the greater, whereof ſhall come a Dine, the 
Complement of whoſe arke ſhall be the diſtance ofthe Sub- 
Nile from the Peridian. 255 * ® 


——— 


The Art of Dialling, 


It ſhall not be neceſſarpto ew any example hereof, be⸗ 
cauſe the Eaſt and Weft reclining be altogether like co 
this.CAberefoze reſort thither, fox the wozking of your ex⸗ 
ample, fo thoſe diſtances in dꝛawing this figure ſhalbe here 
obſerued. 

The delineation of an Eaſt Diall, inclining 45. 

Firſt dzaw a line Parallell to the Dozizon, A. - make 
the perpendicular line C. D. ſquire⸗wiſe to the other. Des 
ſcribe the quadꝛant from A. to D. number from A. toward 
D. 33. d. 5 2. n. che diſtance ofthe Subſtile from the Meridi⸗ 
an, and at the end hereolf from C. Haw the line E, fo2 the 
Subffile,account from this 424 d. 9. m. dzawing like wiſe 
- at theendofthis number the line G. fo2 the Stile. Let the 
Contingent line cut the Subſtile ſquirewife. Finiſh all 
things elle, as in the Eaſt rectining, 


An Eaſt and Weſt inclining. 
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Thomeking's of 2 tooth inclining | 
th ien Du. 


cur. 19. 


1 nent the — 
> parting the pꝛoduct by the whole 
Dine. The quotient Sine all 
992 peel an ache, whole tcomple⸗ 
ment — named the tomple⸗ 
; DG $ ont repeated. * Of 

CY LPN NEL "Then - increaſe the Sine of 

| the Complement of — 6 by the whole Sine : 
and the pꝛrduct diuide by che Sine ofthe Complement re⸗ 
peated: whereof ſhall came a Sine, whole arke fs the di⸗ 

ſtance ofthe Meridian from che Þoxizon. 

Afterward, this Sine being multiplied by the Sine of 
the Complement of the inclination, and the pꝛoduct parted 
by the whole Sine: the arke of the quotient Sine ſhall bee 
the Eleuation ofthe Meridian. Which arke you mult adde 
tothe Elenation of the Pole. And if the totall number bee 
leſſe then 90. d. it ſhall be named the Doubtfull Arke. But 
if it be greater then 90.4, take it from 180, and let the re- 
mainder be called the Douvtfull Arke. 

This done, augment the Sine of the Complement 
repeated, by the Sine ok the Doubtkull Arke: andthe 
pꝛodutt ariſing thereof being dinived by the whole Sine, 
the quotient arke ſhall be the diltance of the Stile from the 
Subſtile. 

Now compare the Complement of this diſtance, with 

the Complement ofthe Doubtfull Arke, multiplying; the 
Sine of the leſſer,by the whole Sine, diuiding the pzoduce 


bythe Sine of the _—_ the arke of the quotiene Dine 
33 com⸗ 
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comming thereof ſhall be the diſtance ofthe Subſtile from 
the Meridian. | a 

But note, if the doybtfullark be found without ſubtracti⸗ 

on from 80, (which is if it be iclle then 90. .) then you mult 
ſubtratt the diſtance of che Bubſtile trom the Meridian out 
of 180, and the number remaining, chall be the true diltance 
of the Meridian from the Subſtile. Es 
Marke this like wile, if the doubtfull arke be equall 90. 
degrees, let the Complement repeated bee the diſfance of 
the Stile from the Subſtile: then (hall there dee tut 90. a. 
fo2 the ſpace betweene the Subſtile and the Meridian as be⸗ 
foe is taught in the Noꝛth declining reclining, whither pou 
map reſot fo2 the wozking hereof, Pere it ſhall bee ſufficts 
ent co ſhew two examples, with che delineation of their fi- 
ures 2 the one, where the doubtfull-arke is ſubtracted 
from 180.4. and the other, where there is no ſubtraction 

hereof, becauſe it is lefle then 90, degrees, 


Inclining 45.degrees. 


Example of a South daß 


Declining 45. degrees. 5 . 


Fozaſmuch as this is altogether like to the Noꝛth recli⸗ 
ning 45.4. declining 45.4. whither pou map reſoꝛzt: J willos 
mit the woꝛking ok the fozmer part ofthis example, vntill 1 
come to the finding out ofthe diſtance of the Subſtile fron 
the Peridian. The fozmer part ofthis example you map find 
to be thus w2ought in the ozth reclining declining; 

1 Firſt, che complement repeated 60. 4. hy: 

> Then, the diſtance of the Peridian from the o2izon 

3 Next, the Eleuation ofthe Meridian 3 5.4.16, m. 
4 Lhecompounded arke there, which we call the doubt⸗ 
full arke here, 87.4. 16. n. 


5 Thediltance ol che Stile fromthe Subltfle 59.94.54. 
5 Laſt, the diſtance of the Subſtile from the Meridian 


84.4.3 J's 


But 
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But here (as befoze is taught ) pot mult ſubtract this 
diſtance from 1861 4. becauſe the oub(full>arke was leſſe 
then 90.4. and then the remainder 95. 4. 27. ®. ſhall be the 
true diſtance of the Subſtile from the Meridian. 

In the delineation ofthis diall, firſt, as befoze, make a 
line parallell to the Hoꝛiʒon A. B. Dꝛaw another perpenyi- 
cular C. D. cutting the fozmer ſquire⸗wiſe. Make two 
quadzants from A. by D. to B, Jfthe plat decline wel ward, 
number the diſtance of the Peridian from the Pozizon 
from A. toward D. xc. But if the declination be Eaſtward, 
(as in this example it is) then account this .dilkance of the 
Meridian from the Pozizon, which is 54.4. 44. w. from B.co- 
ward D. dzawing at tbe end hereof front the centre C the 
Meridian line, which ſhall ſhew the 12. houre. Account like⸗ 
wiſe from that toward A. 95. 4, 27. w. the diſtance of the 
Subſtile from the Meridian: making in like maner the lige 
E. C. ſoꝛ the Subſtile. From this line on which Depon 
will, number the viſtanceof the Stile fromthe Subftile, 
ing59-4.54.".dzaw by this the line G. repꝛelenting the liile. 
Let the line ok Contingence cut the Subſtile ſquire-wiſe in 


any point where you will. Make the Cquato?, begin the di- 
uiſion thereof, and dpache hours — | ces as in 
the Nox ty reclining I 7 15 deen derlming — — Chap. 13 'T 
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A South declining inclining Diall. 
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Theſecondexam-Clndining 33.4.4". ) Where the douts 
ple of a South > full arke is ſub- 
Diall Declining 31.% I tracted from 180, 


Firſt 51503 the Dine of the Declination being multipli⸗ 
ed, by 83 227 the Dine of the Complement of the inclinati⸗ 
en; and the pꝛoduct 4386440181 diuided by the whole 
Dine : the arke of the quotient is 25. 4.23.2, The comple- 
ment whereof being 64. 4.37. w. is the complement repea⸗ 


ted. | 

Then J,jncrealethe Sine ofthe Complement of the de⸗ 
clination,vhich is 25716, by the whole Sine, and J part 
the pꝛaduct 8571 6000-0, by 90346. che Dine of the Com- 
plement repeated. Tye quotient 94375 peeldeth an arke 


71.4 35", 
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71.4.35.m which is þ diſtance of þ Meridian kr the Boziʒõ. 

Agalne, I multiply this Sine 94875, by the Sine of the 
Complement ok che Jnclination being 83227, and the pꝛo⸗ 
duct 7895961425 ariſing thereol, A diuide by the whole 
Sine, The arke ofthe quotient is 52. 4. 9.”. which is the 
Eleuation of the Peridian. 

Now this being added to he Eleuation of the Pole 52.4. 
and the eau number 104. 4. 9. m. taken from 180 there re 
mayneth 75. 4. 5 1. n. which is the doubtfull arke. 
Therekoze J augment 90346 the Sine of the Comple⸗ 
ment repeated,by 96930 the Sine of the doubtful arke, and 
the pzoduct 8760399890 Apart by the whole Sine, The 
arke ofthe quotient 61. 4. 10. n. ig the diſtance ofthe Sub⸗ 
ſtile from the Sttle, 

This done, Acompare 28. l. 0. m. the Complement of 
this diſtance, with 14. . 9. m. the Campleinent of the doubt- 
full arke, multiplying the Sine of the leller, which is 34446 
by the whole Sine, diuiding the pꝛoduct 2444600000, 
48226 the Sine of the greater, The quotient Sine 50741 
peeldetb an arke 30.4.30.”, whole Complement 59.4.30,”, 
is the diſtance of the Subſtile from the Meridian. | 

Firſt dꝛaw a line A. B. Parallele tothe Bozizonzdzaw ano⸗ 
ther C. D. ſquire-wiſe to the line A. B. make the two qua⸗ The delineati- 
dꝛants from A. by D. to B. and becauſe this Declinarion is on of the 
on the left hand, number from A. towards D. 7, 4. 35. w. gute. 
the diſtance ofthe Meridian from the Dozizon, dzawing by 
this from C. the Peridfan line. From thar toward B. ar⸗ 
count 59. LC; 0:5; the diſtante of the Subitile ram the Meri⸗ 
dim, dag in like manner at the ende ofthis number from 
C. the Subltile line E. Agaimne tom this foxward (ik you 
tan; o; elſe backward) number the diſtance; of the Stile 
from the Subſtile, which is 61. 4. 10. m. Dzau Tikewile by 
this krom Ci the line G fa2 the Stile. Let the Conti 
cut Suhſtile ſquire · wiſe in any place, where pou will, xc, 
——— Dia n hall 
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A South declining idling, 


— — „ —_— 1 — — 


228K, ——— „- r 


Hf 
18 J's, 


i 
1 


—— —— — . —Ä— 


. j 


= _— = 


The making ofa North inclining declining D bal. 
CHAP. 20. 


He wojking of this kinde is ale altogether | | 

the South recliningdeclining dial. 0. 

Firlt therefode multiply 1 the Dine at the 

DFAS — — — 
whole Sine, The n — Thoſe Caen 
plement 


The Art of Dialling. 34 


plement ſhall bee named the . repeated. 

Chen augment the Dine ol the Complement of the Des 
clination by the whole Sine, and the pꝛoduct part by the 
Sine ofthe Complement repeated, Ulhereof will come a 
quotient Sine: whoſe arke ſhall be the diſtance el that which 
ts as it were the Peridian from the Þo2izon, 

Fo? the finding-out ofthe Eleuatian of the Peridian,be« 

cauſe it map be done two ſundzy wates, J will fet them 
downe both, referring the choyce to pout ſelle. 1 8 
Compare che Complement of ) D2 multiply the Sine 

the arke laſt found out, with the | | of the arke laſt found 
Declination of the plat, multi- | out bythe Sine of the 
plying the Sine of — Complement of che in⸗ 
the whole Sine: and diniding } Clination part the pꝛo⸗ 
the pꝛoduct by the Sine of the{ duct by the wpole 
greater. The quotient Sine ſhall | Dine: and che arke of 
peeld an arke whoſe Comple⸗ the quotient Sine ſhall 
ment thall be the Eleuation ok be the Eleuation of che 
the Merian. 25 Meridian. 

Now comparing the Eleuation of the Pole with the A 
leuation ofthe Meridian, ſubtract the leſſer from the cre 
ter, retaining thenumber remaining, which ſhall be — 

Afterward increaſe the Sine of the difference kept,bp che 
Dine ol the Complement repeated, and diuide the pzoduct 
by the whole Sine, The quotient ariling of this diuiſton 
ſhall gine anarke,which ſhall be the diſtance betweeue che 
Stile and the Subſtile. - 
To conclude, the Complement of this diſtance being 
compared with che Complement ofthe difference kept, mul⸗ 
tiply the Sine efthe leffer by the whole Sine, and part the 
pꝛoduct by the Sine of the greater. The Complement of 
the arke ofthe quotient Sine, ſhall bee the diſtance of the 
Subſtile from che Meridian. 

But note, ifthe Eleuation ofthe Meridian, i and the Ele⸗ 


e Pole be found _— make an * 
ia 


; at 
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CHAP. 20. 


clination by the whole Sine, and the p2oduct part by the 
Sine ofthe Complement repeated. Uhereof will come a 
quotient Sine:whoſe arke ſhall be the diſtance of that which 
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plement ſhall bee named the Complement repeated, 


Then augment the Dine of the Complement of the De- 


ts as it were the Peridian from the Pozizon. 
Fo? the finding out ofthe Eleuation of the Peridian, be⸗ 
cauſe it may be done two ſundzy wates, A will fee them 


downe both,referring; the choyce to pour ſelfe. 


Compare the Complement of () D2 multiply the Sine 
the arke laſt found out, with the | | of the arke laſt found 
Declination of the plat, multi⸗ | out bythe Sine of che 
plying the Sine of the leſſer, by; | Complement of che in⸗ 
the whole Sine: and dividing} | clinaſion, part the pꝛo⸗ 
the product by the Sine of the { duct by the - whole 
greater. The quotient Sine ſhail | Dine: and the arke of 
peeld an arke whoſe Comple⸗ the quotient Dine ſhall 
ment ſhall be the Eleuation of |-| be the Eleuation of che 

Now comparing the Eleuation of the Pole with che E⸗ 
leuation ofthe Meridian, ſubtract the leſſer from the grea- 
ter, retaining the number rematning, which ſhall be called 
the vilference kept. 5 pg 1 

Afterward increaſe the Sine of the difference kept, by the 
Dine of the Complement repeated, and diuide the pzoduce 
by the whole Sine, The quotient ariling of this diuiſton 
ſhall giue an arke, which ſhall be the diſtance betweeue che 

To conclude , the Complement of this diſtance being 
compared with che Complement ofthe difference kept, mul⸗ 
tiply the Dine efthe leffer by the whole Sine, and part the 
pꝛoduct by the Sine of the greater, The Complement of 
the arke ol the quotient Sine, ſhall bee the diſtance of the 
Subſtile from che Meridian. 5 22 

But note, ifthe Eleuation ofthe Meridian, andthe Ele⸗ 
«ation ofthe Pole be found equate make an 9 

2 ia 
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Diall,as befoze pou were taught in the Meridionall recli⸗ 

N ning declining : fo; there is no difference, but only that this 
is plated dowuward, and the South vpward. 

There be of this Noith, as ok the South reclining decli⸗ 

ning, thꝛee ſundzy kinds of Dials, as by the examples and 


figures following you map perceiue. 


7-3 nclining 20 4. 
ria came Example of a North Dial Senn, 904 


Firſt, J multiply 50000 the Sine ok the declination, by 
=} 93969 the Sine ofthe Complement of the inclination, and 
1 the pꝛoduct thereof 4698450000, J diuide by the whole 
| 2 Dine r000co, and the quotient Sine 46984 peeldeth an 
f arke 28 d. 2 m. whole Complement 61 © d in is the Com- 
| plement repeated. 

. Then A augment the Sine ofthe Complement ofthe de⸗ 
* clination, which is 86602 by the whole Sine, parting the 
5 Moduct 8660 200ο by 88267 the Bine of the Comple⸗ 
ment repeated:the quotient is 98113. The arke thereof be. 
ing 78 d.5 10 is 5 diſtance ofthe Meridian frõ the hozizon, 
| Two waiedin Now in comparing the Com: i Oz multiplie 98112 
F workir 3 plement of the arke laſt found the Sine of the arke lat 
| | the two pre. dut, with the declination of the] kound out, by the Sine 
I | cepts of the Platz J find the Complement of ok the Complement of 
| finding out 'he arke leaff, Wherfoze J mul- the inclination , which 
4 met Elevation tiply h Dine therof being 19337 ſis 93969: and the pꝛo⸗ 
1 o! tne Meridi- Hythe whole Dine: and the pro- dutt 9219566568 part 


5 — . 


IE. duct 192 3700050, J diuide by] by the whole Sine. 
ʒoooothe Sine of the greater. The quotient hall bee 
The quotient 38673 cineth an 92192, whoſe-arke 67 
bern then arke 224.46 m. whoſe Comple-| [degrees 14 minutes is 


tend toone ment 67 d. 14 m. ig the Eleuati- the Eleuation of the 
end. on ofthe Meridian. | . Deridian. 
This done, J compare the Eltuation ofthe Peridian s) 
* 4.14". with the Eleuation ofthe Pole 5 24 -ſubjracting the 
SER leſſer from the greater, and there remaineth 150 s 24 PD, 
1 whey is the difference kept, 
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Cben Imultiplp 26275 the ine ol the — kept, 
by 88 267 the: Sine of the Complement repeated: parting 
the pzovuct 2318455682, by the whole Bine. The arke 

4.47 m. ok the quotient Dine 23184, is the diſtance ofthe 
Heile krom the Subſtile. 1 

Nom the Complement ok this diltauce being 76 9.36 w. 
compared with 744. 47=. the Complement of the diffe» 
rence kept, J encreaſe 96494 the Sine ofthe leſſer, by the 
whole Sine, and the pꝛoduct thereof 9649400000, J diſtri: 
bute by 97277 the Sine ofthe greater. And the quotient is 
99191, whole arke is 82 4.43 m. The complement whereof 
being 7 4. 17 0 1 the diſtance of the Subſite om the Me⸗ 
ridian. | 


The Jdlifiearion of the Diall. « 

Af the Equato) ofthe Meridian be greater then the Ele⸗ 
nation ofthe Pole, dꝛaw a line A. B. parallel to the P02 izon, 
make auother C.D..{quire-wiſe to the fountr, deſcribe the 
quadꝛant on the left hand from A. to &. (betaulſe the Decli⸗ 
nation is on the rigbt hand) numbꝛing therctn from A. vp⸗ 
ward 754.32 w. the diſtance of the Meridian from the Pozi⸗ 
von. dau at the end thereet from D. the line C. repzeſenting 
the Meridian. From this backward; toward A. accpunt the 
diſtance of the Subſtile from the Meridian, which is 7 4. 
41 m. making likewiſe at the end of this number 4 D. 
the line E. foꝛ the Subſtile. From hence account 11 4.47 = 
being the diſtance ok the Stile fromthe Subſtilr, diablüng 
in like manner from D. the lint. F fo2 the Stile. Let the line 
of contingence cut the Subſtile ſquirewiſe as bef#1c, make 
the Equato! in thiszas in the other befoze, Place the ruler 
bpon the centre H. and the intersection of the Contingent 
liue, aud the Meridian, beginning the diuiſion thereof into 
34 ſquail parts, where the ruice ſhall couch the Equato!, 
Finiſp ali things remaining. as before, 

Remember that in this kinde of Nozth inclining dec li⸗ 
ning Otall, che Berivian line rather repzeſenteth the 1: 
houre at midnight, then in m "Hi — in ottoun⸗ 

5 1 ting 


tof Dia ling. 


ting the houre lives.lerche Meridian be alwates fox the 12. 
youre in the night. And then if your plac decline Meſtward, 
account backward as it were 11. 10.9. whichhoures with 
the 12. pou may omit tn the delineation of pour Diall, be- 
cauſe they haue no vle in our Elenation. But account foz< 
ward 8,7, 6,5, 4, ,t. ſo many as pon thinke ſhall be neceſſary, 
foz ſome declination will receiue moze, then other will: the 
greater the moge, the leffer the fewer houreg. But ik the de⸗ 
clination ot your plat be Eaſtward, then account from the 
Meridian line foꝛward 1,2, 3, 4, ec. ſo many as ſhall be neev⸗ 


full, omitting like wiſe the firlt chꝛee, ec. 
A North inclining We 
Kad ere 28 
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But ik the Elenationofthe Meridien, and the Eleuat(- 
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on ofthe Pole be equallzthe making ofthe Diall viffereth 
from the other befoze. Foz an example hereof, and the d)aw- 
ng ofthe Figure,relztta che South reclining 33-439. . 
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The Third Example of a Inelining 45. 0 
North cg” 1 N 45 4. 


Af the Elevation ofthe Peridien be lefler ik the Ele: 
nition ofthe Pole, make pour Olallchus,- © + 
Fox the wotking ol che erample, aud the delineation of he 
figure, roſozc tothe South reclining 45./4.declining 45. 4. 
fo2 that agreeth with this, except eld tdel n this, the 
Stile is placed downeward, aud ſheweth' buc few hotires, 
and thoſe likewiſe are dꝛawne downeward : but in the o⸗ 
ther the Stile ſtandeth vpward, ſthewing many houres, and 
thole likemiſe fox the moſt part are dy rd. Marke 
allo in this kinde, if pour plac — WeRward; draw the 
quadzant on the Weſtſide, but if che declination be Eaft- 
ward, make the Quadzant onthe Eaſtſide, xc, 

The making ok theſe, are moze pleaſant to know, then 
pꝛoſitable co vie: vnleſſe the declination 1. the greater, for 

ſo it may ſhew the moze houres, 

Fo the naming ok the houres, doe as pou were taught 
befoze in the firſt of thele ont kindes. ä 


ous, | 
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The enten of choſe Dial whe pla Iyerh nights to he 
Elevation af the Pole. 
CAP. 21. 


W Hen as the derlination and reclinatlon, oꝛ veclina- 
tion, and inclinatton, chall can'e the plat ok pour 

5 Diall to lie nigh to the Eleuation ot p 5 e, then the houre 
| lines muſt be dzawne very long, to make þ diſtances ſomwhat 
lar ge, (0 chat they may be W one krom another. Aad 


common⸗- 


The Artof Dialling, 
commonly theſe following be ſuch as here we meane, 
Reclining directe. 
A South } Declining erceR, 
( C Declining reclininp. 
Reclinin 
An Eaſt or We 15 Ioclining 
Inclining direct. 
R North Declining ereR, 
Declining inclining. 
In all theſe kindes oftentimes the diſtance betweoyne the 
Stile and the Subſtile is ſo ſmall, that it is not poſſible to 
dꝛam pour Oiall, except the plat be very large: which at all 
times pou ſhall not haue. 
Therefozethe beſt way is this. Firſt draw pour Diall very 
true (as bekoze hath beene taught) vpon a large paper, ma⸗ 
king your quadꝛant ſo great as may be. Dꝛaw likewiſe the 
haure lines very long, which will cauſe the greater diſtance 
betweenethe Stile and the Subſtile, and in like maner 
betweene the houre lines. It will alſo pꝛocure the greater 
Egquatoꝛ, which will be a great belpe in the dꝛamiug of your 
Diall,as by the figure following you may perceiue. 
Qhen pou haue thus dꝛawne pour Diall. then at the end 
ofthe paper where the lines be of greateſt diſtance, dꝛaw the 
line I. K. parallel tothe Bozizontall line, make itkewile the 
other line L. M. (accoꝛding to the greathell of your plat) ot 
equall diſtance from the other. This vonegfinde out (oz ra- 
ther dꝛaw a line vpon your plat which may repꝛeſent) the 
true (592 i50n of the plat: cutting the paper in lunder by the 
ſine I. K. and the line L. M.placiug it vpon pour plat verp 
plain, ſo that one ofthe edges map be parallel to the Poꝛtzon. 
Then make markes bpon the plat at both ends of all the 
boure lines, dzawing bp thale markes, the lines foz the 
bowzes. ODzaw likemiſe light lines vpon the plat fo} the 
Stile and the Subſtile, ealilp to be extinguiſþed, as you did 
vpon the paper. 
Vet the Stile N. be laſtened oner the Subſtile,as you haue 
>. been 
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be ent ght inthe Eat, and Teft,o2 Cquinoctiall Dials, 

But here note, that the Stile mult not be of equall height 

at both ends. But let it be ſo high, as the diſtance betweene 

| the Stile and the Subſtile is inthe place where it ſtandeth, 
as in the eramples following pou map plainelp perceiue. 


XNorth Diall. 
Declining Weſtward· 3.4. 
Inclining —— — 22. 4. 20, . 
Diſtance of the Meridian from the horizon 0. 4. 30. . 
Diſtance of the Subſtile and the Meridian- 6. d. 3 3. . 
Diſtance of the Stile and Subſtile 4. 4, 15. 
Eleuation of the Pole 
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Dials, which are to be made vpon any plaine plat or ſuper- 
ficies: now followeth the garniſhing of them, with the 12. 
Signes, and the houres vnequall. 
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Hitherto we haue taught th delineation of all kinds of EE 
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How to draw the 12. Sionesi iQ at kindes of bun 
before mentioned. 5 


CHAP. 22. | 


Dzſomuch as ſometime the 12 ſignes of 
=> IF -the-Zodiake-are-placed in Sunne Di- 
s, to know in what ſigne the Sunne is 
t anp time (which albeit anp Kinde will 
2 teteiue, pet moſt commanlp the verticall 

>= 424} directly oppeſite to the South are gar⸗ 
niſhed therewith:) Therekoze in dꝛaw⸗ 
| wethe 12 Signes, in theſe South, and all other kindes of 


Dials bekoze meutioned, doe thus. 


| | wood in bꝛeadth 3.02.4. in length 5.02 6. inches, Chule fo 


Fad 


|_| | . arkeB, part each quadzant into 90. degrees, Che line A. B. 
| s deere in plate ofthe Equatoz, ſhewing in the arkechebe-- 


1 ther Signes on both lides, ſecke in the Table of the declina⸗ 
1 | tion of the @unne from the Equmoctiall circle, which is ak⸗ 


. Equatoz, being 11. degrees, 20. minutes. Account this di⸗ 
lt ; ſtance inthe quadzant from the letter B. towards the left 
C | hand, and at the end of this number dzaw a line from the 


from the line A.B. and wake & line kor the beginning of Pil⸗ 


. B. you ſhall haue the! beginning of Gemini and Leo; and ſo 
TB. | maup degrees and minutes on the other Ade, che beginning 
2 „ | 


ginning of Aries and Libra. Mozecuer how to finde the o⸗ 


j J1epare a little Table of Iron, Bꝛaſſe, o2 cloſe grained 


the Diameter one ofthe ſhoꝛteſt ſides, wherein dꝛaw vpon 
the centre A. halte a citele to be diuided into two quadzants 
diſtinguiſhed with a line dꝛawne from the centre A. to the 


* 


terward expzeſled. Firtt, finde out the degrees of the di⸗ 
ance (in this Table) of the beginning of Taurus, from the 


centre A. which ſhall ſhew the beginning of Taurus aud 
Virgo. Account likewiſe the ſame diſtance on the other ibe 


ces and Scorpius, Anaine in the 20.4% 12.” from the ling A. 


- —_- 
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of Aquarius and Sagittarius. To conclude on both ſides in 
the 23. degrees 30. minutes, there mul? be on the on? part 
Cancer, and on the other Capricorne. 

Afterward dꝛaw lines from the centre A. by enerp marke 
fo long as pour Table will receiue: & at the end of theſe lines 
let the caracters of the 12 ſignes of the erer pd 79s 
in CN ee det. e 
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This done, remember that in what place of the Stile the 
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The vſe of this Trigonall Inſtrument, in writing 
the 12 ſignes in Dials. 


Dur Diall being made and the Stile placed therein: 
take your Trigonall Jaſtrument, and let it vpon the 
Stile, ſo that the whole Diameter thereof may ſtand plame 
vpon the edge oꝛ vpper part, the centre A. cf pour Jnſtru: 
ment alwates remaining in oue place of the Stile. Let the 
line ot og bend vpward to the centre ot pour Diall, and che 
line of v downeward, Then kaſten a thzead at the vpper⸗ 
moſt end ol pour Trigonal in every line of the ſignes, ſo that 
you may direct it downe ward by the centre A. to the plat of 
your Diall: and where the end of the thꝛead ſhall touch the 
Diall, make a marke. Tben mouing the Trigonall on the 
right hand, ſo that the thꝛead map bee ſtretched on the left 
hand, make there likewiſe a pꝛicke vpon the plat. Whett 
you haue thus done 4.02 5 times vpon the one ſide ofthe di⸗ 
all: (that is 6nthe left hand) doe ſo likewiſe on the other 
ſide on the right hand. Theſe markes being thus made, 
dꝛaw (with pour compaſſes,oz rather with a crooked ruler 
made accoꝛding to thoſe markes) a line by them, Doe thus 
with each one of the / lines of your Trigonall. When pon 
haue dꝛawne all chele lines, (being crooked, except the mid⸗ 
dle line, which is right, and repꝛelenteth the Equatoꝛ)then 
at the ends ol them wꝛite the caracters of the 12 ſignes on 
this wiſe. | 

Firſt, on the right hand toward the Cat, at che end of 
the vpper line, write oꝛ place 4, At the ſecond line downes 
ward xx. At the third e. At the fourth /. At the fifth Vat 
the ſixch rr, at the ſeuenth 55. Then on the other ſive on the 


lekt hand tawardthe Meſt, at the end of thenether moſt line 


place 35. A the ſecond N, at the third m, at the fourth =, 
at the fifth m, at the ſixch +, And finally againe at the vp⸗ 
per moſt ſet . 


Centre 
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centre A. ofpour Trigonall was placed, there faſten a ſmall 
piece of on 02 any ſuch like thing, which may ſhew with the 
ſhaddowe thereof, the Signe which the Sunne ſhall bee in 
| at any time: vnleſſe the houre lines bee ſo ſhozt, that where 
the (mall piece ofp2o0n ſhould bee placed, you map cut the 


Stile that the endrhereofſhall ſhew it. But ehe url ts the 
molt connentent way fo2 the vie thereof, 


* * 8 K„öĩ ͥ ¹ꝙ⸗«4 2 „„ 


oo gere e 


E 
4 1 % 4 


> large as your plat will giue leaue, xt. l 
Mate that alwaicp the peridian line, oʒ 1 cquall hour 
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difference is nothing but in placing the 12 ſignes at the ends 
of the lines the true doing whereof pou map ealiiy per⸗ 
ceive by the courſe of the Sunne. F in the auth E⸗ 
rect. when the Sunne occupieth Cancer, then is the line of 
55 kurtheſt diſtant fromthe center ok the Diall. But in the 
Hoꝛtzontall Diall, the line of S is next to the centre. Few 
woꝛds ſhall ſuffice fax this matter: experience all eaſily 
teach pou herein. 


How to place the vnequall houres ina 
Horizontall Diall. 


- CHAP. 23. 


== Jr(t pou ſhall vnderſtand, that by an 
MENS! vacquall boure is ment the 12 part 
ol the dap, whether it be ſhoꝛt 02 long. 
Fa wben the Sunne is in the Equi⸗ 
noctiall circle, the day hath 12 equall, 
and likewiſe r 2 vnequal houres, But 
in winter ſolſtice, when the dapes be 
— at the hozteſt, and concaineth with 
vs (where the Pole is eleuated aboue the Yozi30n 52 de⸗ 
grees) onelp 7 houres, 36 minutes: then the vnequall 
boures be leſle. Foz if pou diuide theſe 7 houres 36 minutes 
by fractions into 12: peu (hall finde onely 38 minutes of 
an equall heure, tomake one vacgquall houre. But inthe 
ſummer ſolſtice, when the vates be at the longeſt, and bath 
16 houres, 24 minutes: then one houre with 24 minutes 
maketh one houre vnequall. Thele vec likewile called the 
houres ofthe Planets, and are placed in Dials on this 
manner. | 4 L 
Your Dall being made and prepared; dzaw vpon it the 
1.2 ſignes of the Zodiacke (as pou wers taught before) to 
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The Art of Dialling, 4. 
ts the 6 vncquall houre. Parke likewiſe, that when the 
Sunne entreth ints the begining of y and e, both the e⸗ 
qual and vnequall houres be of like quantity. Foz the 7 e⸗ 
quall heure in the moming is the firſt vnequall, and che $e- 
quall che 2 planetare boure, c. 

But inthe Tropike of 55 it is otherwiſe: koz then the vn- 
equall houres be greater then the equall.Therefoze account 
how many houres and minntes is in the longeſt — fo2 pour 
Eleuation, changing ali che minutes of thoſe houres into one 
totall ſumme. Then diuide this number by 12 and the quo- 
tient ſhall ſhew how many minutes of au equall maketh one 
vuequall houre. Example hereot:with vs the longeſt day is 
16 houres, 24 minutes. Wherefoze A multiply 60 which is 
the minutes of an equall houre,by 16, which is the ſumme of 
houres of the longeſt day, and the pzoduct ariſeth to 960, 
whereunto J adde 24 minutes remaining; then the number 
ſhall be 984, which being diuided by 12, che quotient is 82. 
Therefoꝛe J conclude that $2 m. of an equall, maketh one 
vnequall oꝛ planetare houres Then to Daw them in Dials, 
wozke thus. 

Firlt, in the Tropike of oz diuide the ſpace betweene each 
houre into 60 equall parts, but becauſe thoſe viſtances be 
ſo ſmall, foꝛ the moſt part, that this cannot be done: there- 
fo2e it (hall ſuffice to diuide every one of them into thꝛee c- 
Anall parts, Then ſhall euery part conteine 20. w. and thzce 
ok them 60. m. which is one cquall houre, 

Chen as therefoze you will place the vnequall houre, 
account from the Meridian line, o2 the houre, 4 parts and 2 
minutes (which is 82 minutes) and make there a marke. 
Then place your ruſer by this FROM oꝛ marke, and the ins 
terſtction of the line f/ and ==, and the firſt houre-after 
noone : dꝛaw a line from one Troptke to another, that is 
from S tow. 

Then fo2 the placing of the 8 vncquall houre, account 
from the 7 laſt made, 4 ak the fozelaid parts and two ini⸗ 


nutec; make there aiaazke, by which and the interſections . 
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the line of / and : and the line of the ſecond houre after 
- noone. the ruler being placed, dꝛab a line, as befoze. _ 

Foꝛthe 9. account from the 8 laſt made, likewiſe 4 parts 
and two minutes, dzawing a line as befoze. Doe in like 
maner fo2 the dzawing ol all the other remaining : that is, 
forthe 10, and 11. The 12 being the Sunne ſetting, ſhall 
neede no line, 

As you baue finiſhed the vnequall houres on this ſive fox 
the afcernoone, doe in like maner fo2 thoſe in the fozcnoone 2 
accounting from the Meridian 4 parts and 2 w. of an equall 
boure, to each vnequall, dzawing,as befoze, lines from one 
LTropicketo another, 

Pou may place the figures fo2 the vnequall oꝛ planetrate 
houres,at the end ofthe lines vnder the Tropike of Capri- 
corne,02 aboue the line of Cancer as pou will, 

NMiote that the ſame part ofthe Stile which ſheweth the 
12 ſignes, (hall likewiſe Chew the AE boures. F 07 
better vnderſtanding hereof: 


Behold the Figure followin g. 
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How to place the houres vnequall in a South 
erect direct Dull. 


Cu Ap. 24. 


Pere is almoff the ſame manner of | 
{| placing the vnequall houres in this 

3 kinde, as in the Poꝛizontall, differing 
| onely hercin, that whereas you diuided 


N ND 28 betweene the houre lines, in | 


4pmts 2 minutes 4 an — to one Wurgual houre: in 
this pou muſt diuide the Tropike of y, (which is like wiſe 
next to the centre ofthe Diall) taking onelp 2 parts wan⸗ 
ting 2 minutes, (that is 38. w.) ok àu equall houre to each 
vnequall. 

Therekoze your diall being pꝛepared, and the 12 Gees 
ofthe Zodfake placed therein,#c.account how many houres 
and minutes bee in the ſhoꝛteſt day in pour Countrep, 
changing all the houres into minutes (giuing to each houre 
60 minutes.) Diuide the product by 12, and the quotient 
chall hew how many minutes ok an equall, will be anſwe⸗ 
rable to each vnequall houre, Example, the Chozteſt day 
with vs is 7 houres, 36 minutes, which being multiplied in- 
to one grelle number ok minutes, the pzodnct is 456, which. 
Adluide by 12, and the quotient is 38. Therefoze Jaffirme + 
that 38 minutes of a vulgar o2 equal, maketh one planctare. N 
02 vucquall houre. | 

Then diuide the Tropike of+ here, as in the Boꝛtzontall 
pou did the Tropike of 25, Afterward account from the Me⸗ 
_ Tidian line 38. w. (02.2 parts wanting 2, " J of an equal 
boure to each vnequall. xc. 

4 Finiſh all things elſe in this Pertdionall erect direct, as 
b leu were taught tt the Dozizontal, The figure enſueth. 
S374 A South 
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A South Diall. 
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The placing of the boars ynequall in Eaſt 
and Weſt Dials. 


CHAP. 7. 


4.4 ja ran ofthe Zodiake in it: which 
© || pou may doe in this wile, The Stile of 
| your Diall being fixedtherein, as befoze 


SIN bath beene taught, take your Trigonall 

d betoꝛe pꝛeſtribed) and place it vpon the 
edge ol che Stile: then accowing ta the direction of the 
thꝛead (as in the South Dtall befoze ) make markes vpon 
the plat as in the Figure following you map lee. Afterward 
by theſe markes dꝛaw lines as befo2e you did, placing at the 
ends ofthem the Caracters ofthe 12 Dignes, 

 Poeouer note, that where the centre A. of your Trigo⸗ 
nall doth couch the edge of the Stile, there faſten a (mall 
piece of Ar on oꝛ ſuch like thing, which map ſhew the place 
of the Sunne in euery Slane , nnen the planetare 
02 vacquall boures, 
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Example, | 


Mich vs the longeſk dap containeth 16 houres, 24 =, 
the halle thereof is 8houres 1 2. m. wherefoze numbzing in 
the circumference of the circle from A. to D. 6 houres, 
(fo that quadzant conteineth 6 equall houres) and from 
D. toward C. the other two houres and 12 miuutcs, ſo that 
von may haue from A. by D. toward C. the iuſt halte of the 
longeſt dap, at the end thereof make a point X. Then dluide 
the arke A. X. into 6. equall parts. Akterward placing the 
ruler vpon the centre E. and each one oftheſe parts, where 
it hall touch the Contingent line D. F. make markes. L ike⸗ 
wiſe in the other line of Contingence G. B. make theſe 
markes, being of equall diſtance in this line from the point 
B. as the other be fromthe point D. Then place the ruler 
vpon two ok theſe markes (being equidiſtant from the points 
B. D.) in both the Contingent lines, and where it ſhall couch 
the Tropike of S, make markes. This done, lay the ruler 
bpon the firſt marke in the Tropike of S next vnto X, and 
the interſection of the line of the 6 hpure, with the line of 
the beginning of / and =,dzawing a inanffeſt line from one 
Tropike to another, which (if you haue wzonght all things 
true)will be paraliele to the Bozizon,and tt (hall be the 12. 
vnequall houre line in the Meſt Diall, and the Po2 izon oz 
Sunne riſing in the Tait Diall, Againe, place your ruler 
bpon the ſecond marke in the Tropike of Cancer, and the 
interſection ot the line ofthe 5. boure with the Equatoꝛ, oꝛ 
line of Aries and Libra, dzawing likewiſe a line, which ſhall 
thew the firſt houre in the Eaſt, and the 11. houre fa the 

. Mel Diall ; make on this wiſe all the other vnequall 
boures, namely the 10, 9, 8. and7,inthe Weſt Diall. And 
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The baking of an horizontall Sphericall, 
or hollow Diall. 


Cu P. 26. 
Atſtpꝛepare your Sphere 02 plat. 
. J perfectly hollow, of what quantity 
vou willithen with pour compal⸗ 
98 > bes dinide the bpper bzim thereof, 
e inte 4 equall parts, marking it 
IC with the letters A.B.C.D.After- 
ward vpon pour Compaſſes to þ 
widenes of one Quadzant, either 
A. C. oꝛ A. D. and with that wide⸗ 
neſſe, one foote being placed in the point D. dꝛaw an obſcure 
02 light line from A. to B. This done, (et one foote of pour/ 
Compaſles in the point C. and with the other pou ſhall try 
whether the plat be perfectly Sphericall oz not: fo2 if it be 
your Compaſſes will fall in the lame line which pou made 
before, but if it be nat perfect, you map amend it, And then 
dꝛab this line manifeſt; ſo that it may continue. Fo? it ſhall. 
be the Meridian line, chewing the 12 houre, Againe, place 
one koote in the point A. dꝛawing with the other a light line 
from C. to D. then one foote being ſet in B. you may try with 
the other as befoze, the truch of the line laſt: made, Now 
where theſe two lines cut each other in the bottome of the 
plat, place the letter E. Then diuiding the quadꝛant A.E.in* 
to 90. d. and accpunting therein the Eleuation ok the Pole 
from E toward A. make the point E. by which the arke lme 
of V and >, repzeſenting the equinoctiall circle, (hall bee 
d}awne. Afterward ſecke out the greateſt declination ofthe 


Sunne from the Equato2, (which pou ſhall finde-in the ta⸗ 
ble ofthe declinationof the Sun .4.20.", Then 
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Account 23.4. 30. . from F. toward E. making there a marke 
koꝛ the arke of Cancer. Likewiſe from F. toward A. number 

- Go lame diſtance, fo2 the arke line of Capricorn. This done, 
actdunt Tomy: toward E. 20.4. 12. n. make there alſo a mark 


fo2 
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| fo tbe line ol m 1 N. . And the like fpace krom F. towards A. 
foꝛ the ark of x & . To conclude, number from F. towards 
E. 11. d. 30. n. making there a!fo a marke fo} the line of x 
and m: — ſo much from F. toward A. fox M and m. 

When you haue thus made marks fo all the arkes of the 
12.Dignes, open your compalles ta the Quadꝛant of the 
Spbere, that is, from A. to C. which widenes of the com⸗ 
paſſes remaining, place one foote in the point F. in the arke 
of y and E in the Peridian: and where the other foot ſhall 
touch the lame Meridian towards B. make the point G. 
which ſhall rep2eſcnt the Pole antartike, by which, as it 
were from a centre, dꝛaw a line from the point D. by F. to 
C. which hall be the line of Aries t Libra. Then one foote of 
pour compaſſes remaining in the point G. with the other 
dꝛaw lines from one ſive of the plat to the other, by euerp 
marke befoꝛe made fo2 the 1 2. Signes of the Zodiake, 

The 12. Dignes being thus finiſhed, pꝛoceede tothe di⸗ 
uiſion ofthe equall houres on this manner, Diuide the arke 
of the Equatoꝛ into 12. equall parts, beginning-at D. bp 
F. ending m C. Then open pour Compaſſes tothe quadzane 
of the plat, and the ſame wideneſſe of chem remaining, 
place one foote on the firſt point of the diuiſion next C. in 
the Equatoꝛſand * vou haue diuided the Equatoꝛ equallp. 
the other foote will touch the fir} part beyond F. towards 
D. by which fromthe centre G. to the edge of the plat, dꝛam 
à line, which ſhall ſhew the firſt houre afternoone, This 
done, remoue your compalles (that wideneſſe remaining) 
placing one foote in the ſecond part from C. towards F. and 
the other foote touching the ſecond part krom F. towards D. 
make a line as befoze, from the centre G. to the bꝛimme of 
the plat, to ſhem the 2. houre-afternoone, In like manner, 
finich all the other houre lines, namely, the 3,4. 56,7, 8, fo2 
the afternoone. Then doe likewiſe onthe other ſide fo the 
houres in the koꝛenoone, namelp, the 11, 10, 9,8, 7,6, 5, and. 
dꝛawing lines from the centre G. by euerp diutiſion, to the 
bꝛimme of the plat, ec. 

N 2 The 


e Art of Dialling. 


The placing of the ynequall houres in this Diall. 


Mben vou will plate the boures vnequall in this Sphe⸗ 
ricall Diall, dinide the Tropick of Cancer and Capricorne 
each ol them into 12. equall parts, as befoze pon did the E- 
quato2 fo2 the equall heures. Then with the compalles 
ioyne each thꝛee points oftheſe thzee arkes, anſwerable in- 
to one line 07 arke, vntill you haue made 12. lines to ſhewe 
the 12. vnequall houres, as in the figure following von 
may ſee, TAhereof the Meridian, oz 12. bnequall houre 
ſhall alwaies be the 6. vnequall houre. n 

Jn placing the figures to the 1 and vnequall houres, 
and the Caracters to the 12. Sſgnes of the Zodiake, 
the figure map ſufficiently ſhew, notwithſtanding you may 
place them where you will, giuing to each ligne his pꝛoper 
Caracter,and euerp houre equall and vnequall their pꝛoper 
figures o2 names, "7 

Fixe the Stile in the centre S. ſtanding vp ſo high as the 
bzimme ok the plat, ſo that the vpper end may appeare as 
the centre ofthe circumference , which you may try, by pla⸗ 
ting a ruler vpon the points A. B. And againe vpon C. D. 
In like manner you may examine it with pour Compaſſes, 
but the koꝛmer, as pyactice will teach vou, is the moze conue⸗ 
nient wap. | 

Dou may,ifpou will, haue the Stile ſand aboue the plat, 
lo that it may ſhew the equall houres aboue the edge ofthe 

Sphere, and then faſten a knot of equall height with the 
plat, which ſhall ſhem the motion of the Sunne in the 1 2. 
Digues and the vnequall houres,which otherwiſe the end of 


the Stile ſhould doe: as in the figure following you may 
perceiue. 


The 
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The making of a South Sphericallere direct Diall. 
. CHAP. 27. 
Ou hall underſtand, that the making of this 


. kind differeth almoſt nothing from the Þozi- 

FS Fontall: except onely in the accounting the 

2 { 8 2 veguming ok the Eleuation ol che Pole, and 
FP”, 3 n mn . dꝛawing the houres vnequall. 

Firſt your Sphere oꝛ plat being pꝛepared, and parted in⸗ 
to koure Quadꝛants, as bekoze in the Hotz ontall pou were 
taught, diuide the quadꝛant E. A. into 90. degrees. Then 
number in it the Eleuation ok the Yole from A. toward E. 
marking the end of the number with F. Afterward open 
your compalles to the quadꝛant of the plat, and the one foote 
placed in F. extend the other in the Meridian line towards 
B. making the point G. where it (hall touch the Meridian 
line: from which point as a centre yon ſhaildzaw the lines 

koꝛ the 12 ſignes, as pou were taught in the Poptzoncall, 
Diuide likewiſe, and dzawthe lines fo2 the cquall houres, 
as befoze in the Hoꝛtzontall. 63653 

Che placing of the houres vnequall in this kinde is done, 
as in the South Erect Direct vpon a plaine ſuperſicies, ex⸗ 
cept onely that whereas there you did d2zaw them with a 
rule r, here you ſhall doe it with compaſſes on this manuer. 
Open pour compaſſes to the Quad)ant of the plat, that is, 
from A. to C. accounting from the Meridian in the Tro- 
pike of Capricorne, two parts wanting two minutes of an 
enpuall houre, making there a marke: And that wideneſle of 
pour compaſles remaining, dꝛaw a line from that marke 
made in che Tropike y, by the interlection ofthe line of A- 
ries and Libra, & the line ofthe firſt houre in the aͤkternoone, 
vnto the Tropike of Cancer. Dꝛaw all the other lines fox 
the bnequall houres in like manner, as in the figure pou 
may plainely ſee. : 

Fixe the Stile in the centre G. as pou did in the Poꝛizon⸗ 
tall, placing the figures fo} the equail and vnequall houres, 

| and 


a af 


and the caracters to the 12 ſignes, as inthe example follow 
ing, oz otherwiſe as vou wiIliII. 


The Art ofL Dialling, 


The making of a Diall vpol ad nt, due Table 
deſcribed in the beginning of the Booke, 


CHAP. 28. 


Ivy F you will make this Diall vpor a 
48 Quadꝛant alone, pꝛepare and diuide it 

=, altogether like one ofthe Quadzants 

ofthe table, whole making is pꝛeicri⸗ 

bed in the firſt Chapter: oz 15 vou will 

=P & make it vpon that inſtrament already 
pepared, wozke thug, , 
Dinide the diameter E. D. into 


koureequall parts; then leauing out the fourth part next E. 


peſcribe vpon the middle point betweene C. and S. an ob⸗ 
cure halle circle:which dinide into ſixe equall parts, From 
each point ol which diuiſton dꝛaw light lines vuta the e- 
midiameter D. E. touching it ſquirewile, Then dzaw nigh 


to the line D. E. two other lines parallele thereta: which 


with the trolle lines dꝛawne from the halle circle, may make 
12 bnequall quadzangles,wherinthe 12 ſignes ofthe Zodi-- 
ake map be figured ; the No\th towards D. the South to⸗ 
ward S. And to the intent you may pꝛopoꝛtionally part theſe 
Dumdzangles into ſiue 02 ten degrees, diuide thoſe ſixe 

parts of the halfe circle equally into ſo many degrees. Then 
- dzawagaine from thole diuiſions right lines to the Dime- 
tient D. E. ſquirewiſe, as befoze, 


This vont vpon the point E. from S. that is toſay, krom 


N the end ok J and beginning of, dzaw an arke ta the @e- 


midiameter D. E. which ſhaſl be foz the winter Tropike,A- - 


gane upon the ſame centre, dam anather from the begin- 


ning ok / and e fo2 the Equatoz, To conclude, make ano* 
cher from the angle D. that is, fromthe end ol x and begins 
ning ol S, which ſhall be koz the Summer Tropike. By 
ihe "ive ofthele arkes,you ſhall Nn the houre lines, ſo 


that - 


be Art Dialling. 49 


that — 19 — the —— — —_ 3 
von, at oure, when it occupie eginning of v, 
. and 33:Whole altitude is thus found out. * 
Take the Eleuation ofthe Pole, and the Complement 
thereof: allo the declination of the Sunne from the Equi« 
noctiall, and the diſtance of the Sunne from the Meridian, 
accounting 15 degrees fo2 euery houre, with the CTomple⸗ 
ment ok this diſtance. Then if you deſire to knom che al⸗ 
titude of the Sunne at ſixe of the clocke either in the moꝛ⸗ 
ning oz at euening (at which haure onely in Dummer it is 
abone the Yozizon) multiply the Dine of 4 of 
the Pole, by che Sine ofthe decl of the Dum 
— product be che whole S ne, and y Hallhaveyou 
But ik the Sunne ſhall bee diane from the Peridian 
_ a. — on, multiple ark Sine of ha dikance. 
bene Sine, Then rake 5 — 
tient from 90 degrees, and the ſirſt number found out ſhall 
een bee kept. Then compare the Sine of 
8 number found out, with the Sine ofthe Eleuation of 
be Pole, augment the leſſer by the whole ine, diuiding 
the poduct bp the greater: CWhereof ſhall come a-quotient 
Sine to thecomplement of whole arke adde the declination 
e 
cond $ e Sou num⸗ 
895 hereof ſhall bee gre e 


2 ofchis — — — 
Sine ol the firſt m— kound out. ſh [ peeld a product, 2 
Sie 1 the vere altirude of 58 Sunn bas 25 . 
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The Artof Dialling, 


grees okthat diſtance from 180. multiplying the Sine ofthe 
remainder by the Sine ofthe Complement of the altitude 
of the Pole, diutving the pꝛoduct bythe whole Dine, and 
ſubtract che arke ok the quotient from 90, the remainder 
"Hall bee called, the Firſt number found aut. The Dine of 
which number found out, compared with the Sine ofthe E. 
leuatiou ofthe Pole, mcreaſe the lelſer by the whole Sine, | 
and diſtribute the pꝛoduct by the greater, -Then take che 
Complement ofthe Declination ofthe Sun, from the arke 
of the quotient, and you ſhall haue the ſecondnumber found + 
our. | | 5 

Finally, tbe Sine ofthe firff number found out, and the 
Dine of the ſecond being mulfiplied by themlelues; and 
the pzoduce parted by the whole Sine; the quotienf 
_ ſhall peeld an arke, which ſhall be the altitude of the 

unne. 

But when the Sunne occupieth the beginning ok / oz 2: 
you ſhall finde the altitude thereof euery houre, onelpby 
multiplying che Sine of che Complement of the diſtance 
ofthe Sunne from the Meridian, by the Sine ofthe Com- 
plement ofthe Elenation ot the Pole, diuiding the pꝛoduct 
by the whole Sine, the quotient which commeth hereof _.. 
ſhall peeld the arke of yourdelire. At both the lire houres, 
becauſe the one lire is the riſing, - and the other the ſetting, 
there is then no altitude of t 


be Dunne aboue the Pozt- 
Jon. | 


Po 


Mozeouer, to know how much the Meridian altitude is, 
ofthe Sunne entripg into S, adde the greatet Derlinat 
on thereof, tov Complement of the Eleuatidn of the 
Hole: and by ſubtracting the greateſt Declination of the 
Dunne, from the complementofthe Eleuation of the Pole, 

you ſhall likewiſe haue the Meridian altitude ofthe Dunne 


_entring into . | , E 7 
eight ofthe Sunne, being 


' 
„ 


Dou ſhall likewiſe ſeeke the height 
in the 10. degree of abeue the hozizon, at 8 of the clock be⸗ 
loge none, and at 4 after noone: at 7 in the mozning, and 5 
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Se AITOT Dial. 
in the euening: at both 6. and the 5. houre mn the mojning, 
and 7. at night, Alſo at 5. in the mo mozning and 7. in the eue⸗ 
ning; the Sunne belng inthe beg It of ur. | 

But becaule the woꝛking of this, to finde out theſe alti⸗ 
tudes, requireth much time and labour, wee will ſec 
theſe diſtances ready found out, calculated 
tion of the Pole 5 Os d. and 52,4, 
without any — dilkerence, 
ted 49. 4. 57. dd 53.4 0 
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Ifcherefoze you will make pour Quadꝛant Moꝛologicall 
fo2 the Eleuation of the Pole 50. Zartes a thzead, oz lap a 
Ruler, from the centreE. by thes 3. 4. 30. m. of thelimbe 
of the quadzant, beginning at F. and where the thꝛead ſa 
placed hall touch the Cropike ok 95, there make à point 
oz marke. Againe, let the thꝛead be placed vpon the 40. d. of 
the limbe, and where it ſhall touch the Equatoz, there alſo 
make a marke. Thirdly, let the thꝛead be e by the 16.4. 
30. 1. at the quadzant:and where it ſhall touch 15 Tropike 
of , there make likewiſe a marke. This done, ſearch out 
the centre ( by the ß. Pyopoſition 4. Euclid)and ioyne thele 
. into one arke, which ſhall bee the line {oz the 

-2-houre, Afterward place the thꝛead vponthe 61.4. 2. m 
be, and where it ſhall cut the. Tropike cles nole 
wu likewile the thzead pon the 38. » 233 1 rye. 
i 1 25 
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limbe, marke tohere it cutfeth the Equatoꝛ. Then by the 
15. 4. 1 !.. ot the limbe extend the chzead, making a marke 
in the ſection thereof and the Tropike of *. Dzaw into one 
Arke theſe thꝛee markes (as you-didbefoze ) finding out 
the common centre: lo ſhall pou haue the line of the 11. 
the reſt of the houre lines dzawne by ine points, accoun⸗ 

ted and found out by the altitude of the {uune.: But becauſe 
befo2e 9.and after th2ee, in this Eleuationofthe Pole, it wil 
not lerue fo this delineation, there mult another bee made 
by the table of the 12. Signes 02 Quad2angles, Therefoze 


d}aw that from the 10. 4. of V, ſo hall you haue a live 02 
place wherein the third paints may be marken. Then (0 
mMepare the points ot the Arke lo the boures ol 8 and 14. of 
7. and 5. and both the 6. beſides the tog markes made in the 
T2optke of 55 and the Equatoz, let the third be noted in the 
arke dꝛawne from the 10. degree of N. Lo dzawthe the line 
ofthe 5. E 7. hourts, ble beſides the Tropike of Cancer and 
this dꝛawne from the 10. degree ol v, the third which Hall 
come from the beginning of rr. The line of 4. in the moz⸗ 
ning, and 8. in the euening is very ſhozt, included inthe an- 
cle next vnto I, Thus pou haue finiſhed 9. arkes o2 lines foꝛ 
he houres, of which eachone of them doth ſhew 2. houres: 


except one which is onely fo) the 12 boure. | 
And to the intent that there ſhould be no ſpace lefe voyd 
and bnp2ofitable betweene the Tropike of v and the cen- 
tre E. pou may dzgw in that place the vnequall boures. 
which you ſhall very eaſily doe on this manner, Delcribe 
vpon the centre E. an arke very little diſtant from the Cro⸗ 


pike ok M, to bee diuided into 6,equall parts, and take the 


1 bf 
8 
F 

* 


middle point betweene the beginning of that arke at S. . ky 


and betweene F. Then vpon this point, as it were a centre, 
make a halle circle from S. to E. which ſhall bee the line of 
the 6. vnequall houre, that is of midday, Afterward 


foote ofthe compaſſes being placed in the ſame Semidiames 
ter E. D. and remoued each way — occaſion ſhal 


39 
r 
r 
9 LEE 


TRE So” 


4h 2 
5 
1 
4 


Vialling, 


er extended inthe meane time lo far, that 
cond point of the arke diuided into 6. pa 
the centre E. dzaw an Arke oz line from the centre to 
oint, which ſhall ſhew the 5. and 7. houres; In like 
are the other 4. dzawne, one foote of the compaſles beit 
moned,as neceſſity ſhall require, in the — D. 
— Jabal mary odd too ſhojt) and the com⸗ 
8 . koote map Je ä 
diuided Arke and the centre E. and ioyne them all into 


A rn A. B. bt ja ay direct 
them, and againe turne the 'bpoi that ſide A.B. at 
pour pleaſure : that (if vou make this Dlal vpon the Table 
02 inſttument pꝛeſcribed in the be 14 

be no hindzanceto you in trying 62 examining of pour plats. 


Thus is pour diall pꝛepared: but toꝛ further taſtruction be» 
dold the Figure. 
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The Att of Dialing. 


both the ſights, and then the neathermoſt beade (hall Gels 
the houre ofthe the day either bekoze, oz after noone. foꝛ each 
ine as you lee, hath twohoures, but you may eallly diſcerne 
what houre ok the day it is. 
The vnequall boure ok the day is thus fo 12 The 
nether beade being placed vpon his iuſt degre the Zodi⸗ 
akt, lay it vpon the arke dt the 12. houre, the chiead being 
extended: thus holding this immoueable, place the vpper- 
moſt beade vpon the line ofthe 6.houre vnequal. This done 
the Sunbeames entring both the lights, the higheſt beade 
hall hew the vnequall, and þ neathermoſt the equallhoure, 
The riling and ſetting of the Sunne,whereby the length 
ok the day and night is known, pou ſhall finde out on this 
manner. Place the neather beade vpon the iuſt degree ol the 
Sunne in the Zodiake, then extend the thread vpon the Se⸗ 
midiameter E. E. of the quadꝛant, and the beade ſhall ſhew at 
oz betweene what houres the Dunne rileth ON 
The height ol the Sunne aboue the Yozizon at any tim 
| of the day is thus taken, Receine the Sunne beames by he 
holes in your ſights,and the thzeav with the plummet ha- 
| Uing liberty to move,thallcut in the limbe ofthe Quadzant 
;thetult degree of the altitude of the Dunne abone-thoÞo»- 
rixon. In like manner isthe-Eleuation- of the Starres a. 
boue the Pozizo8.ſearchedout.: . 
You ſhall find out ihe Eleuation ofche Pole by the helpe 
of your Quadꝛant, thus. Take the height ofthe Sunne ac 
_ x22, of the clocke, when the 8 d nights e of quall 
length. which being ſubtract edfrom 90.4.0 pl 
th, We nyt any other day chen the 
tall. vou mult conlider ee the Sunne occus 
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by ici tion of the Dunne on this wiſe, When the 
1 or nes. jt 
| He kridiat an beigbttbereot, But if i ein the South 
the veclination to bis Meridian altitude. The 
rtotall ſumme being taken from 90. d. the Ele⸗ 
ye A ſþallremaine. 
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How 'tomakeaninfiryment, whereby you may know 
che iuſt houre of the night by the 
Starr es. 


il p2epare a plac N Table of byalle 01 
firme and ſolid wood, which will not 
change oz bend, ſomewhat thinne, let the 
koune of it be round, three i 


nigh vnto the edge, and diuide it into 

arcs : wherein ſhall be placed the 12. Signes ot 

, then diuide each ok thele parts into 30. equall 

parts, which ſhall ſhew the number of the daies that the 

Dunne moueth in euery Signe. Make a *. 
in you may number the dates, and ach 
' white che Caractersofthe 1 ky 

Dꝛaw like wile anotber circle, wherein vou may wiite 

es of euery month in the yeere, ou map doe by 

any Calender, but fo2 moze ealineſle behold the Table fol⸗ 

lowing,whereby ou may like ile doe ite. 
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Enter this Table; and pau all finde that the ri ua of 
January muſt be placed againſt þ 20.4. x 3. m. ol Capricorne, 
and the 15. dap againſt the 5.4.3 3. n. of Aquarius, et. 

Theretoge lay your ruler vpon the centre A. ok pour plat, 
and vpon the 20.4. 13. of ,d where it ſhall touch the cir* 
make a marke which hall ſhew the firſt day ol January. 

* Then lap it vpon the 5. 4. 3 3. m. af xx and the centre A. and 

here it all touch the circle, make a marke fo2 the 15. day 
ptJanuarp, Then lay your ruler vpon A. and the 21.4. 
ok * and make likewiſe a marke fo2 the 3 1. dap of 
4 * 
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a, 3. .of dente: arne recen 
ivde! euerp month, as wirect 
b x fagad out the the beginning r — many, 


ſpace into ſo many parts, as 
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as pou map lee a Starre thozow i in the (guropou may 
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he Art of Dialling. 


other was, dꝛaw a circle bpon it ſo great as the inward cir⸗ 
cle ofthe firſt plat, and diuide it into 24. equall parts. Then 
dꝛaw lines from the centre to eue ry one ofthole parts, vn⸗ 
till you haue ſo many as there be boures in the langeſt night 
in pour Countrey. Then cut teeth by the; 
boures, and wzite the number of them us 

ſeen this figure, Let the tooth fo the 1 

from the centre to the end, as is betweene tha 

the other plat, and che circle of the 12. Signes: vou m 
likewiſe make a hole in the centre of this wheele, ol the ſame 
bigneſle of that inthe other pla. 


The Tothed wheele. 


This done, you muſt pꝛepare a ruler, which ſhall be pla⸗ 
ted vpon this wheele. Take cherefs1e a thin piece of wood 
oz bꝛaſſe, and dꝛaw vpon it a light line: at the one end there⸗ 
of in the middeſt ofthe line make a hole of the ſame bigneſſe 
which that is in the great plat and Tothed wheele. Then 
nume circle halle an inch wide on moze if pou will, after- 
Wardeut the ruler round at the end, cutting off likewile the- 
due dall .of bzeadth of the ruler by the line. L 
E +4507 mats Thety =x 1 ef 


Art of Dialling. 


Let the length of theruler from the centre to the end bee 
of ſuch quanttty;as is from the centre of the great plat to 
the outward edge, and an inch 02 moze if you will. 


4 


The fozeſide of pour inſtrument being liniſhed: the back 
ſide muſt haue two ſmall holes, and a handle, which may 
turne and moue about. Mepare them thus. 

Upon pour great plat on the-backſide, right againſt the 
fourth degree of nr nigh the edge make aſmall hole,where- 
in the little pinne of the handle may be placed, when neede 
requireth : and wyite by this the greater Beare, Againe, 
right againſt the 28. 4. 1. . of on the backſide make anos 
ther hole likewiſe, ſo thadthe handle being remoued to it, 
the pinne may enter, as in the other And by this, wzite the 
leſſer Beate, ic. 


The Artof Dialling, 


- Prepare fozyour handle a thin plate of yzon, brate, oz | 
wood, about 6. inches in length, oꝛ mode if yow'will;Dzaw in 
the middeſt ok it a line: at the one end thereok make a bole in 
the middeſt ok the line, of ſuch bignelle as the hole in the 
greater plat is. Upon this handle pou muſt falten a little 
ſhozt ptune right inthe line, lo that the b being kaſte⸗ 


ned with the pinne toward thebackſive ofthe great plat, aud 
being moousd,the pinne may fall directly in the hole, 


Behold the figure following. 
(The handell. Ne 


Detelle pm: 


Wepare a hollow pinne of pzon 0 b)aſſe, accozding to this 
figure aboue, ſo great as it maꝝ eaſiip enter into the hole of 
the handle, lo that ie map turne vpon le: but let it go cloſe 
into the great lat, hat it maꝝ remaitie immoue able. Let the 
Tothed whetle and the ruter mooue likewiſe vpon it. Chen 
place the Cothed wheele and the ruler on the fozmer ſide of 
onthe pinne, and on the hackſide the handle with 


{map perfectly ſee the Nozth ſtarre in the night 
etc ur inſtrumentſhall be finted,whole vie 
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For better inſtrudton behold the figure. 
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he vſe of this inſtrument, 
Artz it wall be expedient to finde one che Starres ſer⸗ 
ung do this purpoſe, which vou map doe by 
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Nou ſee in this figure the Starres which ſerue to our ble. 
The Polar Starre is a bzight Starre in the Noth, placed 
e leſſer Beare, and moouech but a mall 
etter A. ſheweth. There is allo 

ere of the leſſer Beare greater and bꝛighter 
| and is noted with the letter B. and ſerueth to 
his purpoſe alſo. There is like wiſe in the greater Beare 
Med alſo Charles waine, and of country men, the plough, 
reatbught Starres, and are placed almoſt in a right 
blar Starre, and are noted with the letters 


e bighe are 


3, 


which you wan Garnet mooue equally aboue 
the Pole, and finiſh their courſe in —— b 
Therefoze when you won e boure of tbe niche 
gut line ofthe long 
tooth ok the! 5 boure art edavo themoneth,and 
turne the handle on the backſide to the hole 
beare, and pour inſtrument ſhall be pꝛepared. 

Chen likt vp your inſtrument by the handle perpendicu- 
larly, ſo that it declineth on neither ſides: and bebolding the 
Polare Starre thoꝛow the hole in the centre, mouethera- 
ler abone,vneill the right line thereof be directly againſt, 02 
leemech to touch the two Starres of the greater beare; and 
vnder the line pou (hall haue the iuſt — ok the 
which you may finde out by the mumber of the tee 
your figure in the night, But ik you cannot lee: 
Starres ofthe greater beare,becauſe ofclouds : and 
may lee. the Polare Starte, and the Starre of the leſſer 
beare, noted with the letter b. remoue p handle on the back⸗ 
ſive to the hole ok the leſſer beare, Chen litt pp your inſtru⸗ 
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ut out that which is within the inward 
x of the lame, 02 like wood o2 metall 


f 


3 


| 
| 
| 


—— dhrey >} mores cl 
cept a little poztionto ſupp nt the Stite,ſo that this ſhall 
Oz the houre lines on 
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| wo: 4 J 845 South the 


Mozeouer⸗ it muſt recline actoꝛding to 
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Splaced, when pou would know 
learne the age ofthe Poone by an 
the houre ofthe change, then turne 
dotb, to the day ofthe Moone on the 

J the change, accounting krom ra · o 


45 * Y. 
Wo | 1 RN 


w x houteerrhe nighe 
either beneath pour Diall oz elſeabot 

This Diall will ſernealfofoy th Dunne ik you turne 
the great tooth of the moue ble wheele to the lictleftrick A. 
which is right oppoſite tothe beginning ofthe firſt; and end 
of the laſt yay ofthe Poone,ncere Þ 15. dap, and then it is fit 
fo2 the Suune. Foz it differeth nothing from the Nozth re⸗ 
cling direct, where the Reclination is equall to the Ele- 


uation of the Pole. 


The vſe of che Table of the declination 
'- of the Sunne. 


* 1 9 & 5 * * 
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Ale what degree pou vill of any ligne, and by 
this Table pou may know his declinacion 


from the Equinoctiall circle. 
are waitten partly onthe head of the Cable, 
8 


Dignes 12 on the head of tl 

Degrees in the laſt columne doe ſerue fo) the Siqnes in 

foote ofthe Table. And the common Area oꝛ angle ag aint 
the Signe and the degree which you. ſeeke foz, doth cons 
the one Degrees and Pinutes of the Declination due to 
the lame. | | | 
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Pe 


I would know how mucb Se Pi 
decline from the Equinoctial: 1 : 
ouer Leo nabe againſtehe number of Io, 


EN anita 


The Table of the declination of the Sunne, 
from the Equinoctiallcirele. 
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to our melent herefoze 
o2 Degrees are found inthe vpper head { 


rees,60, Minutes, a 

to be 78801. Athen wh ire to BOL 

this Eleuation, ſubſkract 52. out of 90. and the remainder 
ſhall be 38. the complement thereof, and entring the Table 
with 37.4. 60. m. you ſhall finde inthe Area 66. which num⸗ 
ber betauſe it is imperfect, vou muſt ſupplp the want theres 
ol by adding the 3. fozmer figy es tu that which is next be⸗ 
fore perfect,to wit, or 5. and chen the whole number ſhall be 
Complement of 52.4 9 
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